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PROMOTION OR INHIBITION OF ANGIOGENESIS AND 
CARDIOVASCULARIZATION 

Background of the Invention 

Field of the Invention 

The present invention relates to compositions and methods useful for promoting or inhibiting angiogenesis 
and'or card io vascularization in mammals in need of such biological effect. This includes the diagnosis and 
treatment of cardiovascular disorders as well as oncological disorders. 

Description of Background 

A. Cardiac Disorders and Factors 

Heart failure affects approximately five million Americans, and new cases of heart failure number about 
400.000 each year. It is the single most frequent cause of hospitalization for people age 65 and older in the United 
States. Recent advances in the management of acute cardiac diseases, including acute myocardial infarction, arc 
resulting in an expanding patient population that will eventually develop chronic heart failure. From 1 979 to 1 995, 
hospitalizations for congestive heart failure (CHF) rose from 377,000 to 872,000 (a 130 percent increase) and CHF 
deaths increased 1 16 percent 

CHF is a syndrome characterized by left ventricular dysfunction, reduced exercise tolerance, impaired 
quality of life, and markedly shortened life expectancy. The sine qua non of heart failure is an inability of the heart 
to pump blood at a rate sufficient to meet the metabolic needs of the body's tissues (in other words, there is 
insufficient cardiac output). 

At least four major compensatory mechanisms are activated in the setting of heart failure to boost cardiac 
output, including peripheral vasoconstriction, increased heart rate, increased cardiac contractility, and increased 
plasma volume. These effects are mediated primarily by the sympathetic nervous system and the renin-angiotensin 
system. See. Eichhorn, American Journal of Medicine. 104 : 163-169 (1998). Increased output from the 
sympathetic nervous system increases vascular tone, heart rate, and contractility. Angiotensin II elevates blood 
pressure by 1) directly stimulating vascular smooth muscle contraction, 2) promoting plasma volume expansion 
by stimulating aldosterone and antidiuretic hormone secretion, 3) stimulating sympathetic-mediated vascular tone, 
and 4) catalyzing the degradation of bradykinin, which has vasodilatory and natriuretic activity. See. review by 
Brown and Vaughan, Circulation. 97: 141 1-1420 (1998). As noted below, angiotensin II may also have directly 
deleterious effects on the heart by promoting myocyte necrosis (impairing systolic function) and intracardiac 
fibrosis (impairing diastolic and in some cases systolic function). See y Weber, Circulation * 96: 4065-4082 ( 1 998). 

A consistent feature of congestive heart failure (CHF) is cardiac hypertrophy, an enlargement of the heart 
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lhat is activated by boih mechanical and hormonal stimuli and enables the heart to adapt to demands for increased 
cardiac output. Morgan and Baker. Circulation, 83: 13-25 (1991). This hypertrophic response is frequently 
associated with a variety of distinct pathological conditions such as hypertension, aortic stenosis, myocardial 
infarction, cardiomyopathy, valvular regurgitation, and intracardiac shunt all of which result in chronic 
hemodynamic overload. 

Hypertrophy is generally defined as an increase in size of an organ or structure independent of natural 
growth that does not involve tumor formation. Hypertrophy of the heart is due either to an increase in the mass of 
the individual cells (myocytes), or to an increase in the number of cells making up the tissue (hyperplasia), or both. 
While the enlargement of an embryonic heart is largely dependent on an increase in myocyte number (which 
continues until shortly after birth), post-natal cardiac myocytes lose their proliferative capacity. Further growth 
occurs through hypertrophy of the individual cells. 

Adult myocyte hypertrophy is initially beneficial as a short term response to impaired cardiac function by 
permitting a decrease in the load on individual muscle fibers. With severe, long-standing overload, however, the 
hypertrophied cells begin to deteriorate and die. Katz, "Heart Failure", in: Katz A.M. ed., Physiology of the Heart 
(New York: Raven Press, 1992) pp. 638-668. Cardiac hypertrophy is a significant risk factor for both mortality 
and morbidity in the clinical course of heart failure. Katz, Trends Cardiovasc. Med.. 5: 37-44 ( 1 995). For further 
details of the causes and pathology of cardiac hypertrophy see, e.g., Heart Disease. A Textbook of Cardiovascular 
Medicine, Braunwald, E. ed. (W.B. Saunders Co., 1988), Chapter 14, "Pathophysiology of Heart Failure." 

On a cellular level, the heart is composed of myocytes and surrounding support cells, genericaliy called 
non-myocytes. While non-myocytes are primarily fibroblast/mesenchymal cells, they also include endothelial and 
smooth muscle cells. Indeed although myocytes make up most of the adult myocardial mass, they represent only 
about 30% of the total cell numbers present in heart. In response to hormonal, physiological, hemodynamic, and 
pathological stimuli, adult ventricular muscle cells can adapt to increased workloads through the activation of a 
hypertrophic process. This response is characterized by an increase in myocyte cell size and contractile protein 
content of individual cardiac muscle cells, without concomitant cell division and activation of embryonic genes, 
including the gene for atrial natriuretic peptide (ANP). Chien et at., FASEBJ.. £: 3037-3046 ( 1 99 1 ); Chien et ai y 
Annu. Rev. Physiol., 55: 77-95 (1993). An increment in myocardial mass as a result of an increase in myocyte 
size that is associated with an accumulation of interstitial collagen within the extracellular matrix and around 
intramyocardial coronary arteries has been described in left ventricular hypertrophy secondary to pressure overload 
in humans. Caspari et ai., Cardiovasc. Res., U: 554-558 (1977); Schwarz et ai 7 Am. J. Cardiol.. 42: 895-903 
(1978); Hess et a!., Circulation, 63: 360-371 (1981); Pcarlman et al y Lab. Invest.. 46: 158-164 (1982). 

It has also been suggested that paracrine factors produced by non-myocyte supporting cells may 
additionally be involved in the development of cardiac hypertrophy, and various non-myocyte derived hypertroph ic 
factors, such as, leukocyte inhibitory factor (LIF) and endothelin, have been identified. Metcalf, Growth Factors. 
7: 169-173 (1992): Kurzrock el aL Endocrine Reviews. !> 208-217(1991); Inoue etaL Proc. Natl. Acad. Sci 
USA, 86: 2863-2867 (1989); Yanagisawa and Masaki, Trends Pharm. Sci.. 10: 374-378 (1989); U.S. Patent No. 
5,573,762 (issued November 12, 1 996). Further exemplary factors that have been identified as potential mediators 
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of cardiac hypertrophy include cardiotrophin-l (CT- 1 ) (Pennica eto?. t Proc. Nat. Acad. Sci. USA. 92: 1 142-1 146 
(1995)), catecholamines, adrenoconicosteroids, angiotensin, and prostaglandins. 

At present, the treatment of cardiac hypertrophy varies depending on the underlying cardiac disease. 
Catecholamines, adrenoconicosteroids, angiotensin, prostaglandins, LIF, endothelin (including endothelin- 1, -2, 
and -3 and big endothelin), and CT- 1 are among the factors identified as potential mediators of hypertrophy. For 
example, beta-adrenergic receptor blocking drugs (beta-blockers, e.g.. propranolol, timolol, tcrtalolol, carteolol, 
nadolol, betaxolol, penbutolol, acetobutoiol, atenolol, metoprolol, carvedilol, etc.) and verapamil have been used 
extensively in the treatment of hypertrophic cardiomyopathy. The beneficial effects of beta-blockers on symptoms 
j 5 ch «t pain) and exercise tolerance are largely due to a decrease in the heart rate with a consequent 

10 prolongation of diastole and increased passive ventricular filling. Thompson etal., Br. Heart J.. 44: 488-98 ( 1 980); 
Harrison et a!., Circulation, 29: 84-98 (1964). Verapamil has been described to improve ventricular filling and 
probably reducing myocardial ischemia. Bonow et a/.. Circulation. 72: 853-64 (1985). 

Nifedipine and diltiazem have also been used occasionally in the treatment of hypertrophic 
cardiomyopathy. Lorell et oL Circulation . 65: 499-507 (1982); Betocchi et aL % Am. J. Cardiol.. 78: 451-457 
15 (1996). However, because of its potent vasodilating properties, nifedipine may be harmful, especially in patients 
with outflow obstruction. Disopyramide has been used to relieve symptoms by virtue of its negative inotropic 
properties. Pollick, N. Engl. J. Med.. 307: 997-999 ( 1 982). in many patients, however, the initial benefits decrease 
with time. Wigle etaL Circulation. 92: 1680-1692(1995). Antihypertensive drug therapy has been reported to 
have beneficial effects on cardiac hypertrophy associated with elevated blood pressure. Examples of drugs used 
20 in antihypertensive therapy, alone or in combination, are calcium antagonists, e.g.. nitrendipine; adrenergic receptor 
blocking agents, e.g., those listed above; angiotensin convening enzyme (ACE) inhibitors such as quinapril, 
capiopril, enalapril, ramipril. benazepril, fosinopril, and lisinopril; diuretics, e.g., chlorothiazide, 
hydrochlorothiazide, hydrofiumethazide.methylchlothiazide, benzthiazidc,dichlorphenamide, acetazolamide,and 
indapamide; and calcium channel blockers, e.g., diltiazem, nifedipine, verapamil and nicardipine. 
-5 For example, treatment of hypertension with diltiazem and captopril showed a decrease in left ventricular 

muscle mass, but the Doppler indices of diastolic function did not normalize. Szlachuc eta!.. Am. J. Cardiol.. 63: 
198-201 (1989); Shahi et a/.. Lancet. 336: 458-461 (1990). These findings were interpreted to indicate that 
excessive amounts of interstitial collagen may remain after regression of left ventricular hypertrophy. Rossi ct a/., 
Am. Heart J., 124: 700-709 (1992). Rossi et at., supra, investigated the effect of captopril on the prevention and 
regression of myocardial cell hypertrophy and interstitial fibrosis in pressure overload cardiac hypertrophy, in 
experimental rats. 

Agents that increase cardiac contractility directly (iontropic agents) were initially thought to benefit 
patients with heart failure because they improved cardiac output in the short term. However, all positive inotropic 
45 a § ents except digoxigen in have been found to result in increased long-term mortality, in spite of short-term 

35 improvements in cardiac performance. Massie, Curr. Op. in Cardiology. 12: 209-2 17(1 997); Reddy et at, Curr. 
Opin. Cardiol., 12: 233-24 1 (1997). Beta-adrenergic receptor blockers have recently been advocated for use in 
heart failure. Evidence from clinical trials suggests that improvements in cardiac function can be achieved without 
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5 increased mortality, though documented improvemcnls patient survival have not yet been demonstrated. .Walso, 

U.S. Pat Nos. 5.935.924, 5,624.806; 5,661,122; and 5,610.134 and WO 95/28173 regarding the use of 
cardiotropin-l or antagonists thereof, or growth hormone and/or insulin-likc growth factor-I in the treatment of 
CHF. Another treatment modality is heart transplantation, but this is limited by the availability of donor hearts. 
10 5 Endothelin is a vasoconstricting peptide comprising 21 amino acids, isolated from swine arterial 

endothelial culture supernatant and structurally determined. Yanagisawa et at.. Nature. 332: 41 Ml 5 (1988). 
Endothelin was later found to exhibit various actions, and endothelin antibodies as endothelin antagonists have 
proven effective in the treatment of myocardial infarction, renal failure, and other diseases. Since endothelin is 
15 present in ,ivc bodfc$ md exhibits vasoconstricting action, it is expected to be an endogenous factor involved in 

1 0 the regulation of the circulatory system, and may be associated with hypertension, cardiovascular diseases such as 
myocardial infarction, and renal diseases such as acute renal failure. Endothelin antagonists are described, for 
example, in U.S. Pat. No. 5,773,414; JP Pat. Publ. 3130299/1991, EP 457,195; EP 460,679; and EP 552,489. A 
2Q new end <>thdin B receptor for identifying endothelin receptor antagonists is described in U.S. Pat. No. 5,773.223. 

Current therapy for heart failure is primarily directed to using angtotensin-converting enzyme (ACE) 
inhibitors, such as captopril, and diuretics. These drugs improve hemodynamic profile and exercise tolerance and 
reduce the incidence of morbidity and mortality in patients with CHF. Kramer et a/., Circuiation. 67(4) : 807-816 
(1983); Captopril Multicenter Research Group, J.A.C.C., 2£4J: 755-763 (1983): The CONSENSUS Trial Study 
Group, N.Engl.J.Med., 316(23): 1429-1435 (1987); The SOLVD Investigators. N.Engl. J.Med 325(5) : 293-302 
(1991). Further, they are useful in treating hypertension, left ventricular dysfunction, atherosclerotic vascular 
disease, and diabetic nephropathy. Brown and Vaughan, supra. However, despite proven efficacy, response to 
ACE inhibitors has been limited. For example, while prolonging survival in the setting of heart failure, ACE 
inhibitors appear to slow the progression towards end-stage heart failure, and substantial numbers of patients on 
ACE inhibitors have functional class III heart failure. 

Moreover, improvement of functional capacity and exercise time is only small and mortality, although 
reduced, continues to be h igh. The CONSENSUS Trial Study Group, N. Engl. J. Med., 316(23) : 1 429-1 453(1 987); 
The SOLVD Investigators. N. Engl. J. Med., 325(5) : 293-302 (1991); Conn et a/., N. Engl. J. Med.. 325(5) : 
303-310 (1991): The Captopril-Digoxin Multicenter Research Group, JAMA. 259(4) : 539-544 (1988). Hence, 
ACE inhibitors consistently appear unable to relieve symptoms in more than 60% of heart failure patients and 
reduce mortality of heart failure only by approximately 15-20%. For further adverse effects, see Brown and 
40 30 Vaughan, supra. 

An alternative to ACE inhibitors is represented by specific AT I receptor antagonists. Clinical studies are 
planned to compare the efficacy of these two modalities in the treatment of cardiovascular and renal disease. 
However, animal model data suggests that the ACE/Ang Ii pathway, while clearly involved in cardiac hypertrophy, 
is not the only, or even the primary pathway active in this role. Mouse genetic "knockout" models have been made 
to test individual components of the pathway. In one such model, the primary cardiac receptor for Ang II, AT sub 
1 A, has been genetically deleted; these mice do not develop hypertrophy when Ang Jl is given experimentally 
(confirming the basic success of the model in eliminating hypertrophy secondary to Ang II). However, when the 
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aorta is constricted in these animals (a model of hypertensive cardiac stress), the hearts still become hypertrophic. 
This suggests that alternative signaling pathways, not depending on this receptor (AT sub 1 A), are activated in 
hypertension. ACE inhibitors would presumably not be able to inhibit these pathways. See, Harada er aL, 
Circulation, 97: 1952-1959 (1998). See also, Homey, Circulation. 97: 1890-1892 (1998) regarding the enigma 
associated with the process and mechanism of cardiac hypertrophy. 

About 750,000 patients suffer from acute myocardial infarction (AMI) annually, and approximately 
one-fourth of all deaths in the United States are due to AMI. In recent years, thrombolytic agents, e.g., 
streptokinase, urokinase, and in particular tissue plasminogen activator (t-PA) have significantly increased the 
survival of patients who suffered myocardial infarction. When administered as a continuous intravenous infusion 
over 1,5 to 4 hours, t-PA produces coronary patency at 90 minutes in 69% to 90% of the treated patients. Topol 
et aL, Am. J. Cardiol.. §±, 723-728 ( 1 988); Ncuhaus et aL, J. Am. Coll. Cardiol.. 12:581 -587 ( 1 988); Neuhaus el 
ff/„ J. Am. Coll. Cardiol.. U: 1566-1569 (1989). The highest patency rates have been reported with high dose or 
accelerated dosing regimens. Topol, J. Am. Coll. Cardiol.. J5: 922-924 (1990). t-PA may also be administered 
as a single bolus, although due to its relatively short half-life, it is better suited for infusion therapy. Tebbe et aL, 
Am. J. Cardiol., 64: 448-453 ( 1 989). A t-PA variant, specifically designed to have longer halMife and very high 
fibrin specificity, TNK t-PA (a Tl 03N, N 11 7Q, KHRR(296-299)AAAA t-PA variant, Kcyt eta/., Proc. Natl. Acad. 
Sci. USA, 9jk 3670-3674 (1994)) is particularly suitable for bolus administration. However, despite all these 
advances, the long-term prognosis of patient survival depends greatly on the post- infarction monitoring and 
treatment of the patients, which should include monitoring and treatment of cardiac hypertrophy. 

B. Growth Factors 

Various naturally occurring polypeptides reportedly induce the proliferation of endothelial cells. Among 
those polypeptides are the basic and acidic fibroblast growth factors (FGF) (Burgess and Maciag, Annual Rev. 
Biochem., 58: 575 (1989)), plate let- derived endothelial cell growth factor(PD-ECGF)(lshikawa etaL Nature . 338 : 
557 (1989)). and vascular endothelial growth factor (VEGF). Leung etaL. Science . 246 : 1306(1989): Ferraraand 
Henzcl. Biochem. Biophvs. Res. Commun.. 161: 851 (1989); Tischer etaL. Biochem. Biophvs. Res. Commun.. 
165- H98 (1989); EP471,754B granted July 31, 1996. 

Media conditioned by cells transfected with the human VEGF (hVEGF) cDNA promoted the proliferation 
of capillary endothelial cells, whereas control cells did not. Leung et aL, Science . 246 : 1306 ( 1989). Several 
additional cDNAs were identified in human cDNA libraries that encode 121-, 1 89-. and 206-amino acid isoforms 
of hVEGF (also collectively referred to as hVEGF-related proteins). The 12 J -amino acid protein differs from 
h VEGF by virtue of the deletion of the 44 amino acids between residues 1 1 6 and 159 in hVEGF. The 1 89-am ino 
acid protein differs from hVEGF by virtue of the insertion of 24 amino acids at residue 1 16 in hVEGF, and 
apparently is identical to human vascular permeability factor (hVPF). The 206-amino acid protein differs from 
h VEGF by virtue of an insertion of 41 amino acids at residue 1 16 in h VEGF. Houck etal. Mol Endocrin.. 5: 1806 
(1991); Ferrara et aL. J. Cell. Biochem.. 47: 21 1 (1991): Ferrara eta!.. Endocrine Reviews. 13: 18(1992); Keck 
et aL, Science. 246: 1 309 ( 1 989); Connolly et aL, J. Biol. Chem.. 264: 200 1 7 ( 1 989); EP 370,989 published May 
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5 30, 1990. 

It is now well established that angiogenesis, which involves the formation of new blood vessels from 
preexisting endothelium, is implicated in the pathogenesis of a variety of disorders. These inc lude solid tumors and 
metastasis, atherosclerosis, retroiental fibroplasia, hemangiomas, chronic inflammation, intraocular neovascular 
10 5 syndromes such as proliferative retinopathies, e.&, diabetic retinopathy, age-related macular degeneration (AMD), 

neovascular glaucoma, immune rejection of transplanted corneal tissue and other tissues, rheumatoid arthritis, and 
psoriasis. Folkman et aL J. Biol. Chem r> 267: 1 093 1 - 1 0934 ( 1 992); Klagsbrun et at. . Annu. Rev. PhvsioL 33:217- 
239 ( 1 99 1 ); and Garner A., "Vascular diseases " In: Pathobiology of Ocular Disease. A Dynamic Approach Garner 
15 A., Klintworth GK, eds., 2nd Edition (Marcel Dckker, NY, 1994), pp 1625-17I0. 

10 ,n * e case of tumor growth, angiogenesis appears to be crucial for the transition from hyperplasia to 

neoplasia,andforprovidingnourKhmenttothegrowingsolidtum%r. Folkman et g/.. Nature. 339 : 58(1989). The 
neovascularization allows the tumor celU to acquire a growth advantage and proliferative autonomy compared to 
20 thc norm * 1 ce,ls - Accordingly, a correlation has been observed between density of micro vessels in tumor sections 

and patient survival in breast cancer as well as in several other tumors. Weidner etai, N. Engl. J. Med. 324 : 1-6 
15 (1991); Horak et aL Lancet, 340: 1 120-1 124 (1992); Macchiarini et aL Lancet. 340: 145-146(1992). 

The search for positive regulators of angiogenesis has yielded many candidates, including aFGF, bFGF, TGF- 
25 »» TGF 'P' HGF * ™ r ' a * angiogenic 1L-8, etc. Folkman et aL J.B.C. . supra, and Klagsbrun et aL, supra. The 

negative regulators so far identified include thrombospondin (Good et aL, Proc. Natl. Acad. Sci. USA.. 87: 6624- 
6628 (1990)), the 16-kiIodalton N-terminal fragment of prolactin (Clapp et aL, Endocrinology. 133: 1292-1299 
20 ( 1 993)), angiostatin (O'Reilly et aL CeM, 72: 31 5-328 (1 994)), and endostatin. O'Reilly et aL Cejl, 88: 277-285 
(1996). 

Work done over the last several years has established the key role of VEGF. not only in stimulating vascular 
endothelial cell proliferation, but also in inducing vascular permeability and angiogenesis. Fcrrara et aL, Endocr. 
Rev,, 18: 4-25 (1997). The finding that thc loss of even a single VEGF allele results in embryonic lethality points 
2} to an irreplaceable role played by this factor in the development and differentiation of the vascular system. 
Furthermore, VEGF has been shown to be a key mediator of neovascularizaiion associated with tumors and 
intraocular disorders. Ferrara et aL Endocr. Rev., supra. The VEGF mRNA is overexpressed by the majority of 
human tumors examined. Berkman etai, J. Clin. Invest.. 91; 153-159 (1993); Brown et aL Human Pathol.. 26: 
86-91 (1995); Brown et aL, Cancer Res., 53: 4727-4735 (1993); Mattem etai. Brit. J. Cancer. 73: 931-934 (1996); 
40 30 Dvorak et at.. Am. J. Pathol. 146: 1029-1039 (1995). 

Also, the concentration levels of VEGF in eye fluids are highly correlated to the presence of active 
proliferation of blood vessels in patients with diabetic and other ischemia-related retinopathies. Aiello et aL, N/ 
Engl. J. Med., 331: 1480-1487(199-1). Furthermore, recent studies have demonstrated the localization of VEGF 
in choroidal neovascular membranes in patients affected by AMD. Lopez et aL Invest. Ophthalmol. Vis. ScL 37: 
35 855-868(1996). 

Anti- VEGF neutralizing antibodies suppress the growth of a variety of human tumor cell lines in nude mice 
(Kim etai. Nature, 362: 841-844 (1993); Warren etai, J. Clin. Invest.. 95 : 1789- 1797 (1995); Borgstrom et al 
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Cancer Res., 56: 4032-4039 (1996): Melnyk et aL Cancer Res 56: 92 1 -924 ( 1 996)) and also inhibit intraocular 
angiogenesis in models of ischemic retinal disorders. Adamis et aL Arch. Ophthalmol.. 114 : 66-71 (1996). 
Therefore, anti-VEGF monoclonal antibodies or other inhibitors of VEGF action are promising candidates for the 
treatment of solid tumors and various intraocular neovascular disorders. Such antibodies are described, for 
example, in EP 817,648 published January 14, 1998 and in PCT/US 98/06724 filed April 3, 1998. 

There exist several other growth factors and mitogens, including transforming oncogenes, that are capable of 
rapidly inducing a complex set of genes to be expressed by certain cells. Lau and Nathans, Molecular Aspects of 
Cellular Regulation, 6: 165-202 (1991). These genes, which have been named immediate-early- or early-response 
genes, are transcriptionally activated within minutes after contact with a growth factor or mitogen, independent of 
de novo protein synthesis. A group of these intermediate-early genes encodes secreted, extracellular proteins that 
are needed for coordination of complex biological processes such as differentiation and proliferation, regeneration, 
and wound healing. Ryseck et aL Cell Growth Differ.. 2: 235-233 (1991). 

Highly-related proteins that belong to this group include ce/10 (Simmons et at , Proc. Natl. Acad. Sci. USA. 
86* 1 178-1 182 (1989)), cyr 6L which is rapidly activated by serum- or platelet-derived growth factor (PDGF) 
(O'Brien e/aL s Mol. Cell Biol.; JO: 3569-3577 (1990), human connective tissue growth factor (CTGF) (Bradham 
etal, J. Cell. Biol., JJ4: 1285-1294 (1991)), which is secreted by human vascular endothelial cells in high levels 
after activation with transforming growth factor beta (TGF-p), exhibits PDGF-like biological and immunological 
activities, and competes with PDGF for a particular cell surface receptor, fisp-12 (Ryseck et aL, Cell Growth 
Difler. 2: 235-233 (1991)). human vascular IBP-like growth factor (VIGF)(WO 96717931), and nov y normally 
arrested in adult kidney cells, which was found to be overexpressed in myeJoblastosis-associated-virus-type-l- 
induced nephroblastomas. Joloit et a\. % Mol. Cell. Biol.. 12; 10-21 (1 992). 

The expression of these immediate-early genes acts as "third messengers" in the cascade of events triggered 
by growth factors. It is also thought that they are needed to integrate and coordinate complex biological processes, 
such as differentiation and wound healing in which cell proliferation is a common event. 

As additional mitogens, insulin- like growth factor binding proteins (IGFBPs) have been shown, in complex 
with insulin-like growth factor (IGF), to stimulate increased binding or IGF to fibroblast and smooth muscle cell 
surface receptors. Clemmons et aL J. Clin. Invest.. 77: 1548(1986). Inhibitory effects of IGFBP on various IGF 
actions in vitro include stimulation of glucose transport by adipocytes, sulfate incorporation by chondrocytes, and 
thymidine incorporation in fibroblast. Zapfgf al. J. Clin. Invest.. 63: 1077(1979). In addition, inhibitory effects 
of IGFBPs on growth factor-mediated mitogen activity in normal cells have been shown. 

C. Need for Further Treatments 

In view of the role of vascular endothelial cell growth and angiogenesis in many diseases and disorders, it is 
desirable to have a means of reducing or inhibiting one or more of the biological effects causing these processes. 
It is also desirable to have a means of assaying for the presence of pathogenic polypeptides in normal and diseased 
conditions, and espccialh cancer. Further, in a specific aspect, as there is no generally applicable therapy for the 
treatment of cardiac hypertrophy, the identification of factors that can prevent or reduce cardiac myocyte 
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hypertrophy isofprimary importance in the development of new therapeutic strategies to inhibit pathophysiological 
cardiac growth. While there are several treatment modalities for various cardiovascular and oncologic disorders, 
there is still a need for additional therapeutic approaches. 

Summary of t he Invention 

A. Embodiments 

Accordingly, the present invention concerns compositions and methods for promoting or inhibiting 
angiogenesis and/or cardiovascularization in mammals. The present invention is based on the identification of 
proteins that test positive in various cardiovascular assays that test promotion or inhibition of certain biological 
activities. Accordingly, the proteins are believed to be useful drugs for the diagnosis and/or treatment (including 
prevention) of disorders where such effects are desired, such as the promotion or inhibition of angiogenesis^ 
inhibition or stimulation of vascular endothelial cell growth, stimulation of growth or proliferation of vascular 
endothelial cells, inhibition of tumor growth, inhibition of angiogenesis-dependent tissue growth, stimulation of 
angiogenesis-dependent tissue growth, inhibition of cardiac hypertrophy and stimulation of cardiac hypertrophy, 
e.g., for the treatment of congestive heart failure. 

In one embodiment, the present invention provides a com position comprising a PRO polypeptide in admixture 
with a pharmaceutical^ acceptable carrier. In one aspect, the composition comprises a therapeutically effective 
amount of the polypeptide. In another aspect, the composition comprises a further active ingredient, namely, a 
cardiovascular, endothelial or angiogenic agent or an angiosta.ic agent, preferably an angiogenic or angiostatic 
agent. Preferably, the composition is sterile. The PRO polypeptide may be administered in the form of a liquid 
pharmaceutical formulation, which may be preserved to achieve extended storage stability. Preserved liquid 
pharmaceutical formulations might contain multiple doses of PRO polypeptide, and might, therefore, be suitable 
for repeated use. 

In a further embodiment, the present invention provides a method for preparing such a composition useful for 
the treatment of a cardiovascular, endothelial or angiogenic disorder comprising admixing a therapeutically 
effective amount of a PRO polypeptide with a pharmaceutical^ acceptable carrier. 

In another embodiment, the present invention provides a composition comprising an agonist or antagonist of 
a PRO polypeptide in admixture with a pharmaceutical ly acceptable carrier. In one aspect, the composition 
comprises a therapeutically effec.ive amount of the agonist or antagonist. In another aspect, the composition 
comprises a further active ingredient, namely, a cardiovascular, endothelial or angiogenic agent or an angiostatic 
agent, preferably an angiogenic or angiostatic agent. Preferably, the composition is sterile. The PRO polypeptide 
agonist or antagonist may be administered in the form of a liquid pharmaceutical formulation, which may be 
preserved to achieve extended storage stability. Reserved liquid pharmaceutical formulations might contain 
multiple doses of a PRO polypeptide agonist or antagonist, and might, therefore, be suitable for repeated use. 

In a funher embodiment, the present invention provides a method for preparing such a composition useful for 
the treatment of a cardiovascular, endothelial or angiogenic disorder comprising admixing a therapeutically 
effective amount of a PRO polypeptide agonist or antagonist with a pharmaceutical ly acceptable carrier. 
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In yet another embodiment, the present invention concerns a composition comprising an anti-PRO antibody 
in admixture with a pharmaceutically acceptable carrier. In oneaspcathecomposition comprises a therapeutically 
effective amount of the antibody. In another aspect, the composition comprises a further active ingredient, namely, 
a cardiovascular, endothelial or angiogenic agent or an angiostatic agent, preferably an angiogenic or angiostatic 
agent. Preferably, the composition is sterile. The composition may be administered in the form of a liquid 
pharmaceutical formulation, which may be preserved to achieve extended storage stability. Preserved liquid 
pharmaceutical formulations might contain multiple doses of the anti-PRO antibody, and might, therefore, be 
suitable for repeated use. In preferred embodiments, the antibody is a monoclonal antibody, an antibody fragment, 
a humanized antibody, or a single-chain antibody. 

In a further embodiment, the present invention provides a method for preparing such a composition useful for 
the treatment of a cardiovascular, endothelial or angiogenic disorder comprising admixing a therapeutically 
cfTective amount of an anti-PRO antibody with a pharmaceutically acceptable carrier. 

In a still further aspect, the present invention provides an article of manufacture comprising: 

(a) a composition of matter comprising a PRO polypeptide or agonist or antagonist thereof; 

(b) a container containing said composition; and 

(c) a label affixed to said container, or a package insert included in said container referring to the use of said 
PRO polypeptide or agonist or antagonist thereof in the treatment of a cardiovascular, endothelial or angiogenic 
disorder, wherein the agonist or antagonist may be an antibody which binds to the PRO polypeptide. The 
composition may comprise a therapeutically effective amount of the PRO polypeptide or the agonist or antagonist 
thereof. 

In another embodiment, the present invention provides a method for identifying an agonist of a PRO 
polypeptide comprising: 

(a) contacting cells and a test compound to be screened under conditions suitable for the induction of a 
cellular response normally induced by a PRO polypeptide; and 

(b) determining the induction of said cellular response to determine if the test compound is an effective 
agonist, wherein the induction of said cellular response is indicative of said test compound being an effective 
agonist. 

In another embodiment, the present invention provides a method for identifying an agonist of a PRO 
polypeptide comprising: 

(a) contacting cells and a test compound to be screened under conditions suitable for the stimulation of cell 
proliferation by a PRO polypeptide; and 

(b) measuring the proliferation of said cells to determine if the test compound is an effective agonist, wherein 
the stimulation of cell proliferation is indicative of said test compound being an effective agonist. 

In another embodiment, the invention provides a method for identifying a compound that inhibits the activity 
of a PRO polypeptide comprising contacting a test compound with a PRO polypeptide under conditions and for a 
ume sufficient to allow the test compound and polypeptide to interact and determining whether the activity of the 
PRO polypeptide is inhibited. In a specific preferred aspect, either the test compound or the PRO polypeptide is 
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immobilized on a solid support. In another preferred aspect, the non-immobilized component carries a detectable 
label. In a preferred aspect, this method comprises the steps of: 

(a) contacting cells and a test compound to be screened in the presence of a PRO polypeptide under conditions 
suitable for the induction of a cellular response normally induced by a PRO polypeptide; and 

(b) determining the induction of said cellular response to determine if the test compound is an effective 
antagonist 

In another preferred aspect, this process comprises the steps of: 

(a) contacting cells and a test compound to be screened in the presence of a PRO polypeptide under conditions 
suitable for the stimulation of cell proliferation by a PRO polypeptide; and 

(b) measuring the proliferation of the cells to determine if the test compound is an effective antagonist. 

In another embodiment, the invention provides a method for identifying a compound that inhibits the 
expression of a PRO polypeptide in cells that normally expresses the polypeptide, wherein the method comprises 
contacting the cells with a test compound and determining whether the expression of the PRO polypeptide is 
inhibited. In a preferred aspect, this method comprises the steps of: 

(a) contacting cells and a test compound to be screened under conditions suitable for allowing expression of 
the PRO polypeptide; and 

(b) determining the inhibition of expression of said polypeptide. 

In a still further embodiment, the invention provides a compound that inhibits the expression of a PRO 
polypeptide, such as a compound that is identified by the methods set forth above. 

Another aspect of the present invention is directed to an agonist or an antagonist of a PRO polypeptide which 
may optionally be identified by the methods described above. 

One type of antagonist of a PRO polypeptide that inhibits one or more of the functions or activities of the PRO 
polypeptide is an antibody. Hence, in another aspect, the invention provides an isolated antibody that binds a PRO 
polypeptide, in a preferred aspect, the antibody is a monoclonal antibody, which preferably has non-human 
complementarity-determining-region (CDR) residues and human framework-region (FR) residues. The antibody 
may be labeled and may be immobilized on a solid support. In a further aspect, the antibody is an antibody 
fragment, a single-chain antibody, or a humanized antibody. Preferably, the antibody specifically binds to the 
polypeptide. 

In a still further aspect, the present invention provides a method for diagnosing a disease or susceptibility to 
a disease which is related to a mutation in a PRO polypeptide-encoding nucleic acid sequence comprising 
determining the presence or absence of said mutation in the PRO polypeptide nucleic acid sequence, wherein the 
presence or absence of said mutation is indicative of the presence of said disease or susceptibility to said disease. 

In a still further aspect, the invention provides a method of diagnosing a cardiovascular, endothelial or 
angiogenic disorder in a mammal which comprises analyzing the level of expression of a gene encoding a PRO 
polypeptide (a) in a test sample of tissue cells obtained from said mammal, and (b) in a control sample of known 
normal tissue cells of the same cell type, wherein a higher or lower expression level in the test sample as compared 
to the control sample is indicative of the presence of a cardiovascular, endothelial or angiogenic disorder in said 
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5 mammal. The expression of a gene encoding a PRO polypeptide may optionally be accomplished by measuring 

the level of mRN A or the polypeptide in the test sample as compared to the control sample. 

In a still further aspect, the present invention provides a method of diagnosing a cardiovascular, endothelial 
or angiogenic disorder in a mammal which comprises detecting the presence or absence of a PRO polypeptide in 
10 5 a test sample of tissue cells obtained from said mammal, wherein the presence or absence of said PRO polypeptide 

in said test sample is indicative of the presence of a cardiovascular, endothelial or angiogenic disorder in said 
mammal. 

In a still further embodiment, the invention provides a method of diagnosing a cardiovascular, endothelial or 
15 angiogenic disorder in a mammal comprising (a) contacting an anti-PRO antibody with a test sample of tissue cells 

obtained from the mammal, and (b) detecting the formation of a complex between the antibody and the PRO 
polypeptide in the test sample, wherein the formation of said complex is indicative of the presence of a 
cardiovascular, endothel ial or angiogenic disorder in the mammal. The detection may be qualitative or quantitative, 
20 and may P crfom,ed in comparison with monitoring the complex formation in a control sample of known normal 

tissue cells of the same cell type. A larger or smaller quantity of complexes formed in the test sample indicates the 
1 5 presence of a cardiovascular, endothelial or angiogenic dysfunction in the mammal from which the test tissue cells 
were obtained The antibody preferably carries a detectable label. Complex formation can be monitored, for 
25 example, by light microscopy, flow cytometry, fluorimetry, or other techniques known in the art. The test sample 

is usually obtained from an individual suspected to have a cardiovascular, endothelial or angiogenic disorder. 
In another embodiment, the invention provides a method for determining the presence of a PRO polypeptide 
20 in a sample comprising exposing a sample suspected of containing the PRO polypeptide to an anti-PRO antibody 
and determining binding of said antibody to a component of said sample. In a specific aspect, the sample comprises 
a cell suspected of containing the PRO polypeptide and the antibody binds to the cell. The antibody is preferably 
detectably labeled and'or bound to a solid support. 

In further aspects, the invention provides a cardiovascular, endothelial or angiogenic disorder diagnostic kit 
25 comprising an anti-PRO antibody and a carrier in suitable packaging. Preferably, such kit further comprises 
instructions for using said antibody to detect the presence of the PRO polypeptide. Preferably, the carrier is a 
buffer, for example. Preferably, the cardiovascular, endothelial or angiogenic disorder is cancer. 

In yet another embodiment, the present invention provides a method for treating a cardiovascular, endothelial 
^ or angiogenic disorder in a mammal comprising administering to the mammal an effective amount of a PRO 

30 Polypeptide. Preferably, the disorder is cardiac hypertrophy, trauma such as wounds or bums, or a type of cancer. 
In a further aspect, the mammal is further exposed to angioplasty or a drug that treats cardiovascular, endothelial 
or angiogenic disorders such as ACE inhibitors or chemotherapeulic agents if the cardiovascular, endothelial or 
angiogenic disorder is a type of cancer. Preferably, the mammal is human, preferably one who is at risk of 
developing cardiac hypertrophy and more preferably has suffered myocardial infarction. 

In another preferred aspect, the cardiac hypertrophy is characterized by the presence of an elevated level of 
PGF Ja . Alternatively, the cardiac hypertrophy may be induced by myocardial infarction, wherein preferably the 
administration of the PRO polypeptide is initiated within 48 hours, more preferably within 24 hours, following 
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5 myocardial infarction. 

In anotherprcferredembodiment.the cardiovascular, endothelial or angiogenic disorder is cardiac hypertrophy 
and said PRO polypeptide is administered together with a cardiovascular, endothelial or angiogenic agent. The 
preferred cardiovascular, endothelial or angiogenic agent for this purpose is selected from the group consisting of 
10 5 an hypertensive drug, an ACE inhibitor, an endothelin receptor antagonist and a thrombolytic agent. If a 

thrombolytic agent is administered, preferably the PRO polypeptide is administered following administration of 
such agent. More preferably, the thrombolytic agent is recombinant human tissue plasminogen activator. 

In another preferred aspect, the cardiovascular, endothelial or angiogenic disorder is cardiac hypertrophy and 
« * e PR0 Polypeptide is administered following primary angioplasty for the treatment of acute myocardial 

1 0 infarction, preferably wherein the mammal is further exposed to angioplasty or a cardiovascular, endothelial, or 
angiogenic agent. 

In another preferred embodiment, the cardiovascular, endothelial or angiogenic disorder is a cancer and the 
20 PRO Polypeptide is administered in combination with a chemotherapemic agent, a growth inhibitory agent or a 

cytotoxic agent. 

15 In a further embodiment, the invention concerns a method for treating a cardiovascular, endothelial or 

angiogenic disorder in a mammal comprising administering to the mammal an effective amount of an agonist of 
25 a PRO Peptide. Preferably, the cardiovascular, endothelial or angiogenic disorder is cardiac hypertrophy, 

trauma, a cancer, or age-related macular degeneration. Also preferred is where the mammal is human, and where 
an effective amount of an angiogenic or angiostatic agent is administered in conjunction with the agonist. 
20 In a further embodiment, the invention concerns a method for treating a cardiovascular, endothelial or 

30 angiogenic disorder in a mammal comprising administering to the mammal an effective amount of an antagonist 

of a PRO polypeptide. Preferably, the cardiovascular, endothelial or angiogenic disorder is cardiac hypertrophy, 
trauma, a cancer, or age-related macular degeneration. Also preferred is where the mammal is human, and where 
an effective amount of an angiogenic or angiostatic agent is administered in conjunction with the antagonist. 
25 In a further embodiment, the invention concerns a method for treating a cardiovascular, endothelial or 

angiogenic disorder in a mammal comprising administering to the mammal an effective amount of an anti-PRO 
antibody. Preferably, the cardiovascular, endothelial or angiogenic disorder is cardiac hypertrophy, trauma, a 
cancer,oragc-relatedmaculardegeneration. Also preferred is where the mammal is human, and where an effective 
amount of an angiogenic or angiostatic agent is administered in conjunction with the antibody. 
30 In still further embodiments, the invention provides a method for treating a cardiovascular, endothelial or 

angiogenic disorder in a mammal that suffers therefrom comprising administering to the mammal a nucleic acid 
molecule that codes for either (a) a PRO polypeptide, (b) an agonist of a PRO polypeptide or (c) an antagonist of 
a PRO polypeptide, wherein said agonist or antagonist may be an anti-PRO antibody, in a preferred embodiment, 
the mammal is human. In another preferred embodim ent, the gene is administered via ex vivo gene therapy. In a 
35 further preferred embodiment, the gene is comprised within a vector, more preferably an adenoviral, 
adeno-associated viral, lentiviral. or retroviral vector. 

In yet another aspect the invention provides a recombinant retroviral particle comprising a retroviral vector 
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5 consisting essentially of a promoter, nucleic acid encoding (a) a PRO polypeptide, (b) an agonist polypeptide of 

a PRO polypeptide, or (c) an antagonist polypeptide of a PRO polypeptide, and a signal sequence for cellular 
secretion of the polypeptide, wherein the retroviral vector is in association with retroviral structural proteins. 
Preferably, the signal sequence is from a mammal, such as from a native PRO polypeptide. 
10 5 In a stiU further embodiment the invention supplies an ex vivo producer cell comprising a nucleic acid 

construct that expresses retroviral structural proteins and also comprises a retroviral vector consisting essentially 
of a promoter, nucleic acid encoding (a) a PRO polypeptide, (b) an agonist polypeptide of a PRO polypeptide or 
(c) an antagonist poiypeptide of a PRO polypeptide, and a signal sequence for cellular secretion of the polypeptide, 
15 Whercin said Producer cell packages the retroviral vector in association with the structural proteins to produce 

1 0 recombinant retroviral particles. 

In yet another embodiment the invention provides a method for inhibiting endothelial cell growth in a 
mammal comprising administering to the mammal (a) a PRO polypeptide, (b) an agonist of a PRO polypeptide. 
20 or < c > ™ antagonist of a PRO polypeptide, wherein endothelial cell growth in said mammal is inhibited, and 

whercin said agonist or antagonist may be an anti-PRO antibody. Preferably, the mammal is human and the 
1 5 endothelial cell growth is associated with a tumor or a retinal disorder. 

In yet another embodiment, the invention provides a method for stimulating endothelial cell growth in a 
25 mamma, com P"sing administering to the mammal (a) a PRO polypeptide, (b) an agonist of a PRO polypeptide, 

or (c) an antagonist of a PRO polypeptide, wherein endothelial cell growth in said mammal is stimulated, and 
wherein said agonist or antagonist may be an anti-PRO antibody. Preferably, the mammal is human. 
20 In yet another embodiment, the invention provides a method for inhibiting cardiac hypertrophy in a mammal 

30 comprising administering to the mammal (a) a PRO polypeptide, (b) an agonist of a PRO polypeptide, or (c) an 

antagonist of a PRO polypeptide, wherein cardiac hypertrophy in said mammal is inhibited, and wherein said 
agonist or antagonist may be an anti-PRO antibody . Preferably, the mammal is human and the cardiac hypertrophy 
has been induced by myocardial infarction. 
35 25 ,n yel anolhcr embodiment, the invention provides a method for stimulating cardiac hypertrophy in a mammal 

comprising administering to the mammal (a) a PRO polypeptide, (b) an agonist of a PRO polypeptide, or (c) an 
antagonist of a PRO polypeptide, whercin cardiac hypertrophy in said mammal is stimulated, and wherein said 
agonist or antagonist may be an anti-PRO antibody. Preferably, the mammal is human who suffers from congestive 
heart failure. 

In yet another embodiment, the invention provides a method for inhibiting angiogenesis induced by a PRO 
polypeptide in a mammal comprising administering a therapeutically effective amount of an anti-PRO antibody to 
the mammal. Preferably, the mammal is a human, and more preferably the mammal has a tumor or a retinal 
disorder. 

In yet another embodiment, the invention provides a method for stimulating angiogenesis induced by a PRO 
polypeptide in a mammal comprising administering a therapeutically effective amount of a PRO polypeptide to the 
mammal. Preferably, the mammal is a human, and more preferably angiogeneisis would promote tissue 
regeneration or wound healing. 
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B. Additional Embodiments 

In other embodiments of the present invention, the invention provides an isolated nucleic acid molecule 
comprising a nucleotide sequence that encodes a PRO polypeptide. 

In one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 80% 
sequence identity, preferably at least about 81% sequence identity, more preferably at least about 82% sequence 
identity, yet more preferably at least about 83% sequence identity, yet more preferably aHeast about 84% sequence 
identity, yet more preferably at least about 85% sequence identity, yet more preferably at least about 86% sequence 
identity, yet more preferably at least about 87% sequence identity, yet more preferably at least about 88% sequence 
identity, yet more preferably at least about 89% sequence identity, yet more preferably at least about 90% sequence 
identity, yet more preferably at least about 9 1 % sequence identity, yet more preferably at least about 92% sequence 
identity, yet more preferably at least about 93% sequence identity, yet more preferably at least about 94% sequence 
identity, yet more preferably at least about 95% sequence identity, yet more preferably at least about 96% sequence 
identity, yet more preferably at least about 97% sequence identity, yet more preferably at least about 98% sequence 
identity and yet more preferably at least about 99% sequence identity to (a) a DNA molecule encoding a PRO 
polypeptide having a full-length amino acid sequence as disclosed herein, an am ino acid sequence lacking the signal 
peptide as disclosed herein, an extracellular domain of a transmembrane protein, with or without the signal peptide, 
as disclosed herein or any other specifically defined fragment of the full-length amino acid sequence as disclosed 
herein, or (b) the complement of the DNA molecule of (a). 

In other aspects, the isolated nucleic acid molecu le comprises a nucleotide sequence having at least about 80% 
sequence identity, preferably at least about 81% sequence identity, more preferably at least about 82% sequence 
identity, yet more preferably at least about 83% sequence identity, yet more preferably at least about 84% sequence 
identity, yet more preferably at least about 85% sequence identity, yet more preferably at least about 86% sequence 
identity, yet more preferably at least about 87% sequence identity, yet more preferably at least about 88% sequence 
identity, yet more preferably at least about 89% sequence identity, yet more preferably at least about 90% sequence 
identity, yet more preferably at least about 91 % sequence identity, yet more preferably at least about 92% sequence 
identity, yet more preferably at least about 93% sequence identity, yet more preferably at least about 94% sequence 
identity, yet more preferably at least about 95% sequence identity, yet more preferably at least about 96% sequence' 
identity, yet more preferably at least about 97% sequence identity, yet more preferably at least about 98% sequence 
identity and yet more preferably at least about 99% sequence identity to (a) a DNA molecule comprising the coding 
sequence of a full-length PRO polypeptide cDNA as disclosed herein, the coding sequence of a PRO polypeptide" 
lacking the signal peptide as disclosed herein, the coding sequence of an extracellular domain of a transmembrane 
PRO polypeptide, with or without the signal peptide, as disclosed herein or the coding sequence of any other 
specifically defined fragment of the full-length amino acid sequence as disclosed herein, or (b) the complement of 
the DNA molecule of (a). 

In a further aspect, the invention concemsan isolated nucleic acid molecule comprising a nucleotide sequence 
having at least about 80% sequence identity, preferably at least about 81% sequence identity, more preferably at 
least about 82% sequence identity, yet more preferably at least about 83% sequence identity, yet more preferably 
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at least about 84% sequence identity, ye. more preferably a. least about 85% sequence identity, yet more preferably 
at least about 86% sequence identity, yet more preferably at least about 87% sequence identity, yet more preferably 
at least about 88% sequence identity, yet more preferably at least about 89% sequence identity, yet more preferably 
at least about 90%sequence identify, yet more preferably at least about 9 1 % sequence identity, yet more preferably 
at least about 92% sequence identity, yet more preferably at least about 93% sequenee identity, yet more preferably 
at leas, about 94% sequence identity, yet more preferably at least about 95% sequence identity, yet more preferably 
at least about 96% sequence identify, yet more preferably at least about 97% sequence identity, yet more preferably 
at least about 98% sequence identity and yet more preferably at least about 99% sequence identity to (a) a DNA 
molecule that encodes the same mature polypeptide encoded by any ofthe human protein cDNAs deposited with 
the ATCC as disclosed herein, or (b) the complement ofthe DNA molecule of (a). 

Another aspect the invention provides an isolated nucleic acid molecule comprising a nucleotide sequence 

cncodingaPROpolypeptidewhichiseithertransmembranedomainKleletedortransmembranedomain-inactivated, 
or is complementary to such encoding nucleotide sequence, wherein the transmembrane domain(s) of such 
polypeptide are disclosed herein. Therefore, soluble extracellular domains of the herein described PRO 
polypeptides are contemplated. 

Another embodiment is directed to fragments of a PRO polypeptide coding sequence, or the complement 
thereof, that may f.nd use as, for example, hybridization probes, for encoding fragments of a PRO polypeptide that 
may optionally encode a polypeptide comprising a binding site for an anti-PRO antibody , or as antisense 
oligonucleotide probes. Such nucleic acid fragments are usually at least about 20 nucleotides in length, preferably 
at least about 30 nucleotides in length, more preferably at least about 40 nucleotides in length, yet more preferably 
at least about 50 nucleotides in length, yet more preferably at least about 60 nucleotides in length, yet more 
preferably at least about 70 nucleotides in length, yet more preferably at least about 80 nucleotides in length, yet 
more preferably at least about 90 nucleotides in length, yet more preferably at least about 1 00 nucleotides in length, 
yet more preferably at least about 1 1 0 nucleotides in length, ye. more preferably at least about 120 nucleotide! in 
length, yet more preferably a. least about 130 nucleotides in length, ye. more preferably at leas, about 140 
nucleotides in length, yet more preferably at least about 1 50 nucleotides in length, yet more preferably at least about 
160 nucleotides in length, yet more preferably a, least about 1 70 nucleotides in length, yet more preferably at least 
about 1 80 nucleotides in length, yet more preferably at least about 190 nucleotides in length, yet more preferably 
at least about 200 nucleotides in length, yet more preferably at least about 250 nucleotides in length, yet more 
preferably at least about 300 nucleotides in length, ye. more preferably at least about 350 nucleotides in length, yet 
more preferably at least about 400 nucleotides in length, yet more preferably at leas, about 450 nucleotides in 
length, yet more preferably at least about 500 nucleotides in length, yet more preferably a, least about 600 
nucleotides in length, yet more preferably at least about 700 nucleotides in length, yet more preferably at least about 
800 nucleotides in length, ye, more preferably at least about 900 nucleotides in length and yet more preferably at 
least about 1000 nucleotides in length, wherein in this context the term "about" means the referenced nucleotide 
sequence length plus or minus 10% of that referenced length. I. is noted that novel fragments of a PRO 
polypeptide-encoding nucleotide sequence may be determined in a routine manner by aligning the PRO 
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polypeptide-encoding nucleotide sequence with other known nucleotide sequences using any of a number of well 
known sequence alignment programs and determining which PRO polypeptide-encoding nucleotide sequence 
fraement(s)are novel. All of such PRO polypeptide-encoding nucleotide sequences are contemplated herein. Also 
contemplated are the PRO polypeptide fragments encoded by these nucleotidemolccule fragments, preferably those 
PRO polypeptide fragments that comprise a binding site for an anti-PRO antibody. 

In another embodiment, the invention provides isolated PRO polypeptide encoded by any of the isolated 
nucleic acid sequences hereinabove identified. 

In a certain aspect, the invention concerns an isolated PRO polypeptide, comprising an amino acid sequence 
having at least about 80% sequence identity, preferably at least about 81% sequence identity, more preferably at 
least about 82% sequence identity, yet more preferably at least about 83% sequence identity, yet more preferably 
at least about 84% sequence identity, yet more preferably at least about 85% sequence identity, yet more preferably 
at least about 86% sequence identity, yet more preferably at least about 87% sequence identity, yet more preferably 
at least about 88% sequence identity, yet more preferably at least about 89% sequence identity, yet more preferably 
at least about 90% sequence identity, yet more preferably at least about 9 1 % sequence identity, yet more preferably 
at least about 92% sequence identity, yet more preferably at least about 93% sequence identity, yet more preferably 
at least about 94% sequence identity, yet more preferably at least about 95% sequence identity, yet more preferably 
at least about 96% sequence identity, yet more preferably at least about 97% sequence identity, yet more preferably 
at least about 98% sequence identity and yet more preferably at least about 99% sequence identity to a PRO 
polypeptide having a full-length amino acid sequence as disclosed herein, an amino acid sequence lacking the signal 
peptide as disclosed herein, an extracellular domain of a transmembrane protein, with or without the signal peptide, 
as disclosed herein or any other specifically defined fragment of the full-length amino acid sequence as disclosed 
herein. 

In a funher aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid sequence 
having at least about 80% sequence identity, preferably at least about 81% sequence identity, more preferably at 
least about 82% sequence identity, yet more preferably at least about 83% sequence identity, yet more preferably 
at least about 84% sequence identity, yet more preferably at least about 85% sequence identity, yet more preferably 
at least about 86% sequence identity, yet more preferably at least about 87% sequence identity, yet more preferably 
at least about 88% sequence identity, yet more preferably at least about 89% sequence identity, yet more preferably 
at least about 90% sequence identity, yet more preferably at least about 91% sequence identity, yet more preferably 
at least about 92% sequence identity, yet more preferably at least about 93% sequence identity, yet more preferably 
at least about 94% sequence identity, yet more preferably at least about 95% sequence identity, yet more preferably 
at least about 96% sequence identity, yet more preferably at least about 97% sequence identity, yet more preferably 
at least about 98% sequence identity and yet more preferably at least about 99% sequence identity to an amino acid 
sequence encoded by any of the human protein cDNAs deposited with the ATCC as disclosed herein. 

In a further aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid sequence 
scoring at least about 80% positives, preferably at least about 81% positives, more preferably at least about 82% 
positives, yet more preferably at least about 83% positives, yet more preferably at least about 84% positives, yet 
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more preferably a, | easI about 85% positives, ye. more preferably a. least about 86% positives, ye. more preferably 
at leas, about 87% positives, yet more preferably at least about 88% positives, yet more preferably at least about 
89% positives, yet more preferably at least about 90% positives, yet more preferably at least about 9 1 % positives, 
yet more preferably at least about 92% positives, yet more preferably at least about 93% positives, yet more 
preferably at least about 94% positives, yet more preferably at least about 95% positives, yet more preferably at 
least about 96% positives, yet more preferably at least about 97% positives, yet more preferably at least about 98% 
positives and yet more preferably at least about 99% positives when compared with the amino acid sequence of a 
PRO polypeptide having a full-length amino acid sequence as disclosed herein, an amino acid sequence lacking the 
signal peptide as disclosed herein, an extracellular domain of a transmembrane protein, with or without the signal 
peptide, as disclosed herein or any other specifically defined fragment of the full-length amino acid sequence as 
disclosed herein. 

In a specific aspect, the invention provides an isolated PRO polypeptide without the N-terminal signal 
sequence and/or the initiating methionine and is encoded by a nucleotide sequence that encodes such an amino acid 
sequence as hereinbefore described. Processes for producing the same are also herein described, wherein those 
Processescompriseculturingahostcellcomprisirigavectorwhichcomprises the appropriate encoding nucleic acid 
molecule under conditions suitable for expression of the PRO polypeptide and recovering the PRO polypeptide 
from the cell culture. 

Another aspect of the invention provides an isolated PRO polypeptide which is either transmembrane 
domain-deleted ortransmembranedomain-inactivated. Processesforproducingthe same are also herein described, 
wherein those processes comprise culturing a host cell comprising a vector which comprises the appropriate 
encoding nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and recovering 
the PRO polypeptide from the cell culture. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PRO polypeptide as 
defined herein. In a particular embodiment, the agonist or antagonist is an anti-PRO antibody or a small molecule. 

In a further embodiment, the invention concerns a method of identifying agonists or anlagonists to a PRO 
polypeptide which comprise contactingthePROpolypep.idewithacandidatemoleculeandmonitoringabiological 
activity mediated by said PRO polypeptide. Preferably, the PRO polypeptide is a native PRO polypeptide. 

In a still further embodiment, the invention concerns a composition of matter comprising a PRO polypeptide, 
oran agonist or antagonist of a PRO polypeptide as herein described, or an anti-PRO antibody, in combination with 
a carrier. Optionally, the carrier is a pharmaceutical^ acceptable carrier. 

Another embodiment of the present invention is directed to the use of a PRO polypeptide, or an agonist or 
antagonist thereof as hereinbefore described, oran anti-PRO antibody, for the preparation of a medicament useful 
in the treatment of a condition which is responsive to the PRO polypeptide, an agonist or antagonist thereof or an 
anti-PRO antibody. 

Jnadditionalembodimentsoftheprcsent invention, the invention provides vectorscomprisingDNA encoding 
any of the herein described polypeptides. Host cell comprising any such vector are also provided. By way of 
example, the host cells may be CHO cells. £ coll, yeast, or Baculovims-infected insect cells. A process for 
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5 producing any of the herein described polypeptides is further provided and comprises culturing host cells under 

conditions suitable for expression of the desired polypeptide and recovering the desired polypeptide from the cell 
culture. 

In other embodiments, the invention provides chimeric molecules comprising any of the herein described 
10 5 polypeptides fused to a heterologous polypeptide or amino acid sequence. Example of such chimeric molecules 

comprise any of the herein described polypeptides fused to an epitope tag sequence or a Fc region of an 
immunoglobulin. 

In yet another embodiment the invention provides an antibody which specifically binds to any of the above 
15 wbelowdcscribedpolypeptides-Op^ 
10 fragment or single-chain antibody. 

In yet other embodiments, the invention provides oligonucleotide probes useful for isolating genomic and 
cDNA nucleotide sequences or as antisense probes, wherein those probes may be derived from any of the above 
or below described nucleotide sequences. 
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^ Brief Description of the Drawing 

Figure I shows a nucleotide sequence (SEQ ID NO:3) of a native sequence PR0172 cDNA. wherein SEQ 
ID NO:3 is a clone designated herein as "DNA359 16-I16I". 

Figure 2 shows the amino acid sequence (SEQ ID NO:4) derived from the coding sequence of SEQ ID NO:3 
shown in Figure 1 . 

Figure 3 shows a nucleotide sequence (SEQ ID NO:8) of a native sequence PROl 78 cDNA, wherein SEQ 
ID NO:8 is a clone designated herein as "DNA23339-1 130". 

Figure 4 shows the amino acid sequence (SEQ ID NO:9) derived from the coding sequence of SEQ ID NO:8 
shown in Figure 3. 

Figure 5 shows a nucleotide sequence (SEQ ID NO:l 3) of a native sequence PRO! 79 cDNA, wherein SEQ 
ID NO: 1 3 is a clone designated herein as "DNA 1 645 1 - 1 388". 

Figure 6 shows the amino acid sequence (SEQ ID NO: 14) derived from the coding sequence of SEQ ID 
NO: 13 shown in Figure 5. 

Figure 7 shows a nucleotide sequence (SEQ ID NO: 1 5) of a native sequence PROl 82 cDNA, wherein SEQ 
ID NO: 15 is a clone designated herein as "DNA27865- 1 09 P. 

Figure 8 shows the amino acid sequence (SEQ ID NO: 1 6) derived from the coding sequence of SEQ ID 
NO: 15 shown in Figure 7. 

Figure 9 shows a nucleotide sequence (SEQ ID NO:20) of a native sequence PRO 1 87 cDNA, wherein SEQ 
ID NO:20 is a clone designated herein as "DNA27864-1 155 H . 

Figure 10 shows the amino acid sequence (SEQ ID NO:2l) derived from the coding sequence of SEQ ID 
NO:20 shown in Figure 9. 

Figure 1 1 shows a nucleotide sequence (SEQ ID NO:25) of a native sequence PRO 1 88 cDNA, wherein SEQ 
ID NO:25 is a clone designated herein as "DNA28497-J 130". 
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5 Figure 1 2 shows the amino acid sequence (SEQ ID NO:26) derived from the coding sequence of SEQ ID 

NO:25 shown in Figure 1 1 . 

Figure 13 shows a nucleotide sequence (SEQ ID NO:30) of a native sequence PROI 95 cDNA. wherein SEQ 
ID NO:30 is a clone designated herein as "DNA26847- 1 395*. 

10 5 FigUre 14 shows the «■» acid «q««nce (SEQ ID NO:31) derived from the coding sequence of SEQ ID 

NO:30 shown in Figure 13. 

Figure 1 5 shows a nucleotide sequence (SEQ ID NO:35) of a native sequence PR02 1 2 cDNA, wherein SEQ 
ID NO:35 is a clone designated herein as "DNA30942-I 134". 

15 Figure 16 shows lhe amino acid (SEQ ID NO:36) derived from the coding sequence of SEQ ID 

10 NO:35 shown in Figure 15. 

Figure 1 7 shows a nucleotide sequence (SEQ ID NO:40) of a native sequence PR02 1 4 cDNA, wherein SEQ 
ID NO:40 is a clone designated herein as "DNA32286- 1191". 

20 Fi 8« rc 18 ^ows the amino acid sequence (SEQ ID NO:41) derived from the coding sequence of SEQ ID 

NO:40 shown in Figure 1 7. 

15 Figure 19 shows a nucleotide sequence (SEQ IDNO:45)of a native sequence PR021 7 cDNA. wherein SEQ 

ID NO:45 is a clone designated herein as "DNA33094- 1131". 

25 F,gUre 20 shows *• m ™ acid sequence (SEQ ID NO:46) derived from the coding sequence of SEQ ID 

NO:45 shown in Figure 19. 

Figure 2 1 shows a nucleotide sequence (SEQ ID NO:50) of a native sequence PR0224 cDNA, wherein SEQ 
20 ID NO:50 is a clone designated herein as "DNA3322 1-1 1 33". 

30 FiSUrC 22 Sh ° WS thc amin0 acid se 1 uencc < St 'Q 10 NO:5I) derived from the coding sequence of SEQ ID 

NO:50 shown in Figure 2 1 . 

Figure 23 shows a nucleotide sequence (SEQ ID NO:55) of a native sequence PR023 1 cDNA, wherein SEQ 
ID NO:55 is a clone designated herein as "DNA34434-1 139". 

35 25 FigUrC 24 Sh ° WS thC amin ° 2cid ^ uence < SE Q ,D NO:56 > ^rived from the coding sequence of SEQ ID 

NO:55 shown in Figure 23. 

Figure 25 shows a nucleotide sequence (SEQ ID NO:6l)of a native sequence PR0235 cDNA, wherein SEQ 
ID NO:6l is a clone designated herein as "DNA35558-1 167". 

Figure 26 shows the amino acid sequence (SEQ ID NO:62) derived from thc coding sequence of SEQ ID 
30 NO:61 shown in Figure 25. 

Figure 27 shows a nucleotide sequence (SEQ ID NO:66) of a native sequence PR0245 cDNA, wherein SEQ 
ID NO:66 is a clone designated herein as "DNA35638- 1141". 

Figure 28 shows the amino acid sequence (SEQ ID NO:67) derived from thc coding sequence of SEQ ID 
NO:66 shown in Figure 27. 

Figure 29 shows a nucleotide sequence (SEQ ID NO:7 1 ) or a native sequence PR026 1 cDNA, wherein SEQ 
IDNO.-7I is a clone designated herein as "DNA33473-1 176". 

Figure 30 shows the amino acid sequence (SEQ ID NO:72) derived from the coding sequence of SEQ ID 
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5 NO: 71 shown in Figure 29. 

Figure 3 1 shows a nucieoiide sequence (SEQ ID NO:76) of a native sequence PR0269 cDN A, wherein SEQ 
ID NO:76 is a clone designated herein as "DNA38260- 1 180". 

Figure 32 shows the amino acid sequence (SEQ ID NO:77) derived from the coding sequence of SEQ ID 
10 5 NO:76 shown in Figure 3 1 . 

Figure 33 shows a nucleotide sequence (SEQ ID NO:84) of a native sequence PR0287 cDNA. wherein SEQ 
ID NO:84 is a clone designated herein as "DNA39969-I 185". 

Figure 34 shows the amino acid sequence (SEQ ID NO:85) derived from the coding sequence of SEQ ID 
75 NO:84 shown in Figure 33. 

1 0 Figure 35 shows a nucleotide sequence (SEQ ID NO:89) of a native sequence PRO30 1 cDNA, wherein SEQ 

ID NO:89 is a clone designated herein as "DNA40628-I216". 

Figure 36 shows the amino acid sequence (SEQ ID NO:90) derived from the coding sequence of SEQ ID 
20 NO:89 shown in Figure 35. 

Figure 37 shows a nucleotide sequence (SEQ ID NO:97) of a native sequence PR0323 cDNA, wherein SEQ 
15 ID NO:97 is a clone designated herein as "DNA35595- 1 228". 

Figure 38 shows the amino acid sequence (SEQ ID NO:98) derived from the coding sequence of SEQ ID 
NO:97 shown in Figure 37. 

Figure 39 shows a nucleotide sequence (SEQ ID NO: 1 06) of a native sequence PR033 1 cDNA, wherein SEQ 
ID NO: 106 is a clone designated herein as "DNA4098 1-1234". 

Figure 40 shows the amino acid sequence (SEQ ID NO: 1 07) derived from the coding sequence of SEQ ID 
NO: 106 shown in Figure 39. 

Figure41 shows a nucleotide sequence (SEQ ID NO: 1 1 1) of a native sequence PR0356 cDNA, wherein SEQ 
ID NO: 1 1 1 is a clone designated herein as "DNA47470-1 130-P1 

Figure 42 shows the amino acid sequence (SEQ ID NO: 1 12) derived from the coding sequence of SEQ ID 
25 NO: 1 1 1 shown in Figure 4 1 . 

Figure 43 shows a nucleotide sequence (SEQ ID NO: 1 1 6) of a native sequence PR0364 cDNA, wherein SEQ 
ID NO: 1 16 is a clone designated herein as "DNA47365-1206". 

Figure 44 shows the amino acid sequence (SEQ ID NO: 1 1 7) derived from the coding sequence of SEQ ID 
NO: 1 16 shown in Figure 43. 

Figure 45 shows a nucleotide sequence (SEQ I D NO: 1 26) of a native sequence PR0526 cDN A, wherein SFQ 
ID NO: ! 26 is a clone designated herein as "DNA44 184-131 9". 

Figure 46 shows the amino acid sequence (SEQ ID NO: 127) derived from the coding sequence of SEQ ID 
NO: 126 shown in Figure 45. 

Figure 47 shows a nucleotide sequence (SEQ ID NO: 1 3 1 ) of a native sequence PR053 8 cDN A, wherein SEQ 
35 ID NO: 1 3 1 is a clone designated herein as "DNA486 1 3- 1268". 

Figure 48 shows the amino acid sequence (SEQ ID NO: 1 32) derived from the coding sequence of SEQ ID 
NO: 13 1 shown in Figure 47. 
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Figure 49 shows a nucleotide sequence (SEQ ID NO: J 36) of a native sequence PR07 1 3 cDNA, wherein SEQ 
ID NO: 1 36 is a clone designated herein as "DNA2910I-I 122". 

Figure 50 shows the amino acid sequence (SEQ ID NO: 1 37) derived from the coding sequence of SEQ ID 
NO: J 36 shown in Figure 49. 

Figure 5 1 shows a nucleotide sequence (SEQ ID NO: 142) of a native sequence PR07 1 9 cDNA, wherein SEQ 
ID NO: 1 42 is a clone designated herein as 44 DNA49646-1327". 

Figure 52 shows the amino acid sequence (SEQ ID NO: 143) derived from the coding sequence of SEQ ID 
NO: 142 shown in Figure 51. 

Figure 53 shows a nucleotide sequence (SEQ ID NO: 1 47) of a native sequence PR077 1 cDNA, wherein SEQ 
ID NO:J47 is a clone designated herein as "DNA49829-1346". 

Figure 54 shows the amino acid sequence (SEQ ID NO: 148) derived from the coding sequence of SEQ ID 
NO: 147 shown in Figure 53. 

Figure 55 shows a nucleotide sequence (SEQ IDNO: 1 52) of a native sequence PR0788 cDNA, wherein SEQ 
ID NO: 152 is a clone designated herein as "DNA56405- 1357". 

Figure 56 shows the amino acid sequence (SEQ ID NO: 1 53) derived from the coding sequence of SEQ ID 
NO: 152 shown in Figure 55. 

Figure 5 7 shows a nucleotide sequence (SEQ ID NO: 1 54) of a native sequence PR0792 cDNA, wherein SEQ 
ID NO: 154 is a clone designated herein as "DNA56352-1358". 

Figure 58 shows the amino acid sequence (SEQ ID NO: 155) derived from the coding sequence of SEQ ID 
NO: 1 54 shown in Figure 57. 

Figure 59 shows a nucleotide sequence (SEQ ID NO: 1 59) of a native sequence PROS 1 2 cDNA, wherein SEQ 
ID NO: 1 59 is a clone designated herein as "DNA59205- 142 1 

Figure 60 shows the amino acid sequence (SEQ ID NO: 1 60) derived from the coding sequence of SEQ ID 
NO: 159 shown in Figure 59. 

Figure 6 1 shows a nucleotide sequence (SEQ ID NO: 1 6 1 ) of a native sequence PR0865 cDNA. wherein SEQ 
ID NO: 161 is a clone designated herein as "DNA53974-140T. 

Figure 62 shows the amino acid sequence (SEQ ID NO: 162) derived from the coding sequence of SEQ ID 
NO: 161 shown in Figure 6 1 . 

Figure 63 shows a nucleotide sequence (SEQ ID NO:169) of a native sequence PROI075 cDNA, wherein 
SEQ ID NO: 169 is a clone designated herein as "DNA57689-1385". 

Figure 64 shows the amino acid sequence (SEQ ID NO: 1 70) derived from the coding sequence or SEQ ID 
NO: 169 shown in Figure 63. 

Figure 65 shows a nucleotide sequence (SEQ ID NO: 1 80) of a native sequence PRO 1 126 cDNA. wherein 
SEQ ID NO: 180 is a clone designated herein as "DNA60615-I483". 

Figure 66 shows the amino acid sequence (SEQ ID NO: 181) derived from the coding sequence of SEQ ID 
NO: 180 shown in Figure 65. 

Figure 67 shows a nucleotide sequence (SEQ ID NO: 1 82) of a native sequence PROI 130 cDNA, wherein 
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SEQ ID NO: 1 82 is a clone designated herein as "DNA598I4.1486". 

Figure 68 shows the amino acid sequence (SEQ ID NO: 183) derived from the coding sequence of SEQ ID 
NO: 1 82 shown in Figure 67. 

Figure 69 shows a nucleotide sequence (SEQ ID NO: 190) of a native sequence PRO! 154 cDNA, wherein 
SEQ ID NO: 190 is a clone designated herein as **DNA59846-1503\ 

Figure 70 shows the amino acid sequence (SEQ ID NO:191) derived from the coding sequence of SEQ ID 
NO: 1 90 shown in Figure 69. 

Figure 71 shows a nucleotide sequence (SEQ ID NO: 1 92) of a native sequence PRO 1 244 cDNA, wherein 
SEQ ID NO: 1 92 is a clone designated herein as "DNA64 883- 1526". 

Figure 72 shows the amino acid sequence (SEQ ID NO:193) derived from the coding sequence of SEQ ID 
NO: 1 92 shown in Figure 71. 

Figure 73 shows a nucleotide sequence (SEQ ID NO:194) of a native sequence PR01246 cDNA, wherein 
SEQ ID NO: 1 94 is a done designated herein as "DNA64885-1529'\ 

Figure 74 shows the amino acid sequence (SEQ ID NO: 1 95) derived from the coding sequence of SEQ ID 
NO: 194 shown in Figure 73. 

Figure 75 shows a nucleotide sequence (SEQ ID NO: 196) of a native sequence PROI274 cDNA, wherein 
SEQ ID NO: 196 is a clone designated herein as "DNA64889-154T. 

Figure 76 shows the amino acid sequence (SEQ ID NO: 197) derived from the coding sequence of SEQ ID 
NO: 1 96 shown in Figure 75. 

Figure 77 shows a nucleotide sequence (SEQ ID NO: 1 98) of a native sequence PR01286 cDNA, wherein 
SEQ ID NO: 198 is a clone designated herein as U DNA64903-1553 M . 

Figure 78 shows the amino acid sequence (SEQ ID NO:199) derived from the coding sequence of SEQ ID 
NO: 198 shown in Figure 77. 

Figure 79 shows a nucleotide sequence (SEQ ID NO:200) of a native sequence PR01294 cDNA, wherein 
SEQ ID NO:200 is a clone designated herein as "DNA64905-1558". 

Figure 80 shows the amino acid sequence (SEQ ID NO:20 1 ) derived from the coding sequence of SEQ ID 
NO:200 shown in Figure 79. 

Figure 81 shows a nucleotide sequence (SEQ ID NO:202) of a native sequence PRO1303 cDNA, wherein 
SEQ ID NO:202 is a clone designated herein as "DNA65409-I566". 

Figure 82 shows the amino acid sequence (SEQ ID NO:203) derived from the coding sequence of SEQ ID 
NO:202 shown in Figure 81. 

Figure 83 shows a nucleotide sequence (SEQ ID NO:204) of a native sequence PRO 1 304 cDNA, wherein 
SEQ ID NO:204 is a clone designated herein as "DNA65406- 1567". 

Figure 84 shows the amino acid sequence (SEQ ID NO:205) derived from the coding sequence of SEQ ID 
NO:204 shown in Figure 83 . 

Figure 85 shows a nucleotide sequence (SEQ ID NO:213) of a native sequence PROI3 12 cDNA, wherein 
SEQ ID NO:2 1 3 is a clone designated herein as "DN A6 1873-1 574". 

Figure 86 shows the amino acid sequence (SEQ ID NO:214) derived from the coding sequence of SEQ ID 
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NO:213 shown in Figure 85. 

Figure 87 shows a nucleotide sequence (SEQ ID N0:2I5) of a nalive sequence PROI3 13 cDNA, wherein 
SEQ ID NO:2l5 is a clone designated herein as "DNA64966-I575". 

Figure 88 shows the amino acid sequence (SEQ ID NO:2 16) derived from the coding sequence of SEQ ID 
NO:2J5 shown in Figure 87. 

Figure 89 shows a nucleotide sequence (SEQ ID NO:2 1 7) of a native sequence PROI376 cDNA, wherein 
SEQ ID NO:21 7 is a clone designated herein as "DNA67300-1605-. 

Figure 90 shows the amino acid sequence (SEQ ID NO:2l 8) derived from the coding sequence of SEQ ID 
NO:2l7 shown in Figure 89. 

Figure 9J shows a nucleotide sequence (SEQ ID NO:219) of a native sequence PROI387 cDNA, wherein 
SEQ ID NO:2I9 is a clone designated herein as 4 'DNA68 872- 1620". 

Figure 92 shows the amino acid sequence (SEQ ID NO:220) derived from the coding sequence of SEQ ID 
N0:2I9 shown in Figure 91. 

Figure93showsanucleoridesequence(SEQ]DNO:22I)ofanativesequencePR01561 cDNA, wherein 
SEQ ID NO:22 1 is a clone designated herein as "DNA76538- \ 670". 

Figure 94 shows the amino acid sequence (SEQ ID NO:222) derived from the coding sequence of SEQ ID 
NO:221 shown in Figure 93. 

Figure95showsanucIeotidesequencc(SEQlDNO:226)ofanativesequencePR02i6cDNA,whereinSEQ 
ID NO:226 is a clone designated herein as "DNA33087 M . 

Figure 96 shows the amino acid sequence (SEQ ID NO:227) derived from the coding sequence of SEQ ID 
NO:226 shown in Figure 95. 

Detailed Description of the Inventinn 

I. Definitions 

The phrases "cardiovascular, endothelial and angiogenic disorder", "cardiovascular, endothelial and 
angiogenic dysfunction", •cardiovascular, endothelial or angiogenic disorder" and "cardiovascular, endothelial or 
angiogenic disfunction" are used interchangeably and refer in part to systemic disorders that affect vessels, such 
as diabetes melli.us. as well as diseases of the vessels themselves, such as of the arteries, capillaries, veins, and/or 
lymphatics. This would include indications that stimulatcangiogenesisand/orcardiovascularization, and those that 
inhibit angiogenesis and/or cardiovascularization. Such disorders include, for example, arterial disease, such as 
atherosclerosis, hypertension, inflammatory vasculitides, Reynaud's disease and Reynaud's phenomenon, 
aneurysms, and arterial restenosis: venous and lymphatic disorders such as thrombophlebitis, lymphangitis, and 
lymphedema: and othervascular disordered, as peripheral vascular disease, cancer such as vascular tumors, e.g.. 
hemangioma (capillary and cavernous), glomus tumors, telangiectasia, bacillary angiomatosis, 
hemangioendothelioma, angiosarcoma, haemangiopericytoma. Kaposi's sarcoma, lymphangioma, and 
lymphangiosarcoma. tumor angiogenesis. trauma such as wounds, bums, and other injured tissue, implant fixation, 
scarring, ischemia reperfusion injury, rheumatoid arthritis, cerebrovascular disease, renal diseases such as acute 
renal failure, and osteoporosis. This would also include angina, tnyocanlial infarctions such as acute myocardial 
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5 infarctions, cardiac hypertrophy, and heart failure such as CHF. 

"Hypertrophy", as used herein, is defined as an increase in mass of an organ or structure independent of 
natural growth that does not involve tumor formation. Hypertrophy of an organ or tissue is due either to an increase 
in the mass of the individual cells (true hypertrophy), or to an increase in the number of cells making up the tissue 

10 * (hyperplasia), or both. Certain organs, such as the heart, lose the ability to divide shortly after birth. Accordingly, 

"cardiac hypertrophy- is defined as an increase in mass of the heart, which, in adults, is characterized by an increase 
in myocyte cell size and contractile protein content without concomitant cell division. The character of the stress 
responsible for inciting the hypertrophy, increased preload, increased afterload, loss of myocytes, as in 

15 myocardial infarction, or primary depression of contractility), appears to play a critical role in determining the 

10 nature of the response. The early stage of cardiac hypertrophy is usually characterized morphologically by 
increases in the size of myofibrils and mitochondria, as well as by enlargement of mitochondria and nuclei. At this 
stage, while muscle cells are larger than normal, cellular organization is largely preserved. At a more advanced 

20 St3Se ° f C3rdiac nv P ertrc >Phy> there are preferential increases in the size or number of specific organelles, such as 

mitochondria, and new contractile elements are added in localized areas of the cells, in an irregular manner. Cells 

enlarged nuclei with highly tabulated membranes, which displace adjacent myofibrils and cause breakdown of 
25 n0miaI Z * band re S islration - Rephrase "cardiac hypertrophy" is used to include all stagesofthe progression of this 

condition, characterized by various degrees of structural damage of the heart muscle, regardless of the underlying 
cardiac disorder. Hence, the term also includes physiological conditions instrumental in the development of cardiac 
20 hypertrophy, such as elevated blood pressure, aortic stenosis, or myocardial infarction. 
30 " Heart fai,ure " refers 10 ™ abnormality of cardiac function where the heart does not pump blood at the rate 

needed for the requirements of metabolizing tissues. The heart failure can be caused by a number of factors, 
including ischemic, congenital, rheumatic, or idiopathic forms. 

"Congestive heart failure" (CHF) is a progressive pathologic state where the heart is increasingly unable to 
supply adequate cardiac output (the volume of blood pumped by the heart over time) to deliver the oxygenated 
blood to peripheral tissues. As CHF progresses, structural and hemodynamic damages occur. While these damages 
have a variety of manifestations, one characteristic symptom is ventricular hypertrophy. CHF is a common end 
result of a number of various cardiac disorders. 

"Myocardial infarction" generally results from atherosclerosis of the coronary arteries, often with 
superimposed coronary thrombosis. It may be divided into two major types: transmural infarcts, in which 
myocardial necrosis invoh^ 

in which the necrosis involves the subendocardium, the intramural myocardium, or both, without extending all the 
way through the ventricular wall to the cpicardium. Myocardial infarction is known to cause both a change in 
hemodynamic effects and an alteration in structure in the damaged and healthy zones of the heart. Thus, for 
example, myocardial infarction reduces the maximum cardiac output and the stroke volume of the heart. Also 
associated with myocardial infarction is a stimulation of the DNA synthesis occurring in the interstice as well as 
an increase in the formation of collagen in the areas of the heart not affected. 

As a result of the increased stress or strain placed on the heart in prolonged hypertension due. for example, 
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to the increased tola! peripheral resistance, cardiac hypertrophy has long been associated with "hypertension". A 
characteristic of the ventricle that becomes hypertrophic as a result of chronic pressure overload is an impaired 
diastolic performance. Fouad etai. J. Am. Coll. Cardiol.. 4: 1500-1306 (1984); Smith etai. J. Am. Coll. Cardiol 
5: 869-874 (1985). A prolonged left ventricular relaxation has been detected in early essential hypertension, in spite 
of normal or supranormal systolic function. Hartford et ai. Hypertension. 6: 329-338 (1984). However, there is 
no close parallelism between blood pressure levels and cardiac hypertrophy. Although improvement in left 
ventricular function in response to antihypertensive therapy has been reported in humans, patients variously treated 
with a diuretic (hydrochlorothiazide), a (^blocker (propranolol), or a calcium channel blocker (diltiazem), have 
shown reversal of left ventricular hypertrophy, without improvement in diastolic function. Inouye et ai. Am. J. 
Cardiol.. 53: 1583-7(1984). 

Another complex cardiac disease associated with cardiac hypertrophy is "hypertrophic cardiomyopathy". 
This condition is characterized by a great diversity of morphologic, functional, and clinical features (Maron et ai. 
N. Ensl. J. Med., 316: 780-789 ( 1 987); Spirito el ai. N. Engl. J. Med.. 320: 749-755 ( 1 989); Louie and Edwards. 
P ros, Cardiovasc. Bis., 36: 275-308 ( 1 994); Wigle et ai. Circulation . W: 1 680- 1 692 ( 1 995)), the heterogeneity of 
which is accentuated by the fact that it afflicts patients of all ages. Spirito et ai, N. Engl. J. Med.. 336: 775-785 
(1997). The causative factors of hypertrophic cardiomyopathy are also diverse and little understood. In general, 
mutations in genes encoding sarcomeric proteins are associated with hypertrophic cardiomyopathy. Recent data 
suggest that P-myosin heavy chain mutations may account for approximately 30 to 40 percent of cases of familial 
hypertrophic cardiomyopathy. Watkins etai. N. Engl. J. Med.. 3 26: 1 108-1 1 1 4 ( 1 992): Schwartz et ai Circu lation. 
91: 532-540 (1995); Marian and Roberts, Circulation. 92: 1336-1347 (1995); Thierfeldere/*/., CeH, 11: 701-712 
(1994); Watkins era/., Nat. Gen.. II: 434-437 (1995). Besides p-myosin heavy chain, other locations of genetic 
mutations include cardiac troponin T. alpha topomyosin, cardiac myosin binding protein C. essential myosin light 
chain, and regulatory myosin light chain. See, Malik and Watkins, Curr. Opin. Cardiol.. K>: 295-302 (1997). 

Supravalvular "aortic stenosis" is an inherited vascular disorder characterized by narrowing of the ascending 
aorta, but other arteries, including the pulmonary arteries, may also be affected. Untreated aortic stenosis may lead 
to increased intracardiac pressure resulting in myocardial hypertrophy and eventually heart failure and death. The 
pathogenesis of this disorder is not fully understood, but hypertrophy and possibly hyperplasia of medial smooth 
muscle are prominent features of this disorder. It has been reported that molecular variants oHhe elastin gene are 
involved in the development and pathogenesis of aortic stenosis. U.S. Patent No. 5.650,282 issued July 22, 1 997. 

"Valvular regurgitation" occurs as a result of heart diseases resulting in disorders of the cardiac valves. 
Various diseases, like rheumatic fever, can cause the shrinking or pulling apart of the valve orifice, while other 
diseases may result in endocarditis, an inflammation of the endocardium or lining membrane of the atrioventricular 
orifices and operation of the heart. Defects such as the narrowing of the valve stenosis or the defective closing of 
the valve result in an accumulation of blood in the heart cavity or regurgitation of blood past the valve. If 
uncorrected, prolonged valvular stenosis or insufficiency may result in cardiac hypertrophy and associated damage 
to the heart muscle, which may eventually necessitate valve replacement. 

The treatment of all these, and other cardiovascular, endothelial and angiogenic disorders, which may or may 
not be accompanied by cardiac hypertrophy, is encompassed by the present invention. 
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The terms "cancer", ' cancerous", and -malignant" refer to or describe the physiological condition in mammals 
that is typically characterized by unregulated cell growth. Examples of cancer include but are not limited to, 
carcinoma including adenocarcinoma, lymphoma, biastoma, melanoma, sarcoma, and leukemia. More particular 
examples of such cancers include squamous cell cancer, small-cell lung cancer, non-small cell lung cancer, 
gastrointestinal cancer. Hodgkin's and non-Hodgknrs lymphoma, pancreatic cancer, glioblastoma, cervical 
cancer, ovarian cancer, liver cancer such as hepatic carcinoma and hepatoma, bladder cancer, breast cancer, colon 
cancer, colorectal cancer, endometrial carcinoma, salivary gland carcinoma, kidney cancer such as renal cell 
carcinoma and Wilms' tumors, basal cell carcinoma, melanoma, prostate cancer, vulval cancer, thyroid cancer, 
testicular cancer, esophageal cancer, and various types of head and neck cancer. Ihe preferred cancers for treatment 
herein are breast, colon, lung, melanoma, ovarian, and others involving vascular tumors as noted above. 

The term "cytotoxic agent* as used herein refers to a substance that inhibits or prevents the function of cells 
and/or causes destruction of cells. The term is intended to include radioactive isotopes (e.£, *Y, and 

'"Re), chemotherapeutic agents, and toxins such as enzymatically active toxins of bacterial, fungal, plant, or animal 
origin, or fragments thereof. 

A "chemotherapeutic agent" is a chemical compound useful in the treatment of cancer. Examples of 
chemotherapeutic agents include alkylating agents, folic acid antagonists, anti-metabolites of nucleic acid 
metabolism, antibiotics, pyrimidine analogs, 5-fluorouracil. cispiatin, purine nucleosides, amines, amino acids, 
triazol nucleosides, or corticosteroids. Specific examples include Adriamycin, Doxorubicin, 5-Fluorouracil, 
Cytosine arabinoside ("Ara-C"). Cyclophosphamide, Thiotepa, Busulfan, Cytoxin, Taxol, Toxotere, Methotrexate. 
Cispiatin, Melphalan, Vinblastine. Bleomycin. Etoposide, Ifosfamide, Mitomycin C, Mitoxamrone, Vincreistine, 
Vinorelbine, Carboplatin. Teniposide, Daunomycin, Carminomycin, Aminopterin, Dactinomycin, Mitomycins, 
Esperamicins (see U.S. Pat. No. 4.671 1 87), Melphalan. and other related nitrogen mustards. Also included in this 
definition are hormonal agents that act to regulate or inhibit hormone action on tumors, such as tamoxifen and 
onapristone. 

A "growth-inhibitory agent" when used herein refers to a compound or composition that inhibits growth of 
a cell, such as an Wnt-overexpressing cancer cell, either in vitro or in vivo. Thus, the growth-inhibitory agent is 
onewhichsignificantlyreducesthepercentagcofmalignantcellsinSphase. Examples of growth-inhibitory agents 
include agents that block cell cycle progression (at a place other than S phase), such as agents that induce G I arrest 
and M-phase arrest. Classical M-phase blockers include the vincas (vincristine and vinblastine), taxol. and topo 
II inhibitors such as doxorubicin, daunorubicin, etoposide, and bleomycin. Those agents that arrest Gl also spill 
over into S-phase arrest, for example, DNA alkylating agents such as tamoxifen, prednisone, dacarbazine, 
mechlorethamine, cispiatin. methotrexate, 5-fluorouracil, and ara-C Further information can be found in Jhe 
Molecular Basis of Cancr . Mendelsohn and Israel, eds., Chapter 1 , entitled "Cell cycle regulation, oncogenes, and 
antineoplasticdrugs"byMurakami^a/.(WBSaunders: Philadelphia, 1995), especially p. 13. Additional examples 
include tumor necrosis factor (TNFl. an antibody capable of inhibiting or neutralizing the angiogenic activity of 
acidic or basic FGF or hepatocyie growth factor (HGF), an antibody capable of inhibiting or neutralizing the 
coagulant activities of tissue factor, protein C. or protein S {see, WO 91/01753. published2l February 1991), or 
an antibody capable of binding to HER2 receptor (WO 89/06692), such as the 4D5 antibody (and functional 
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equivalents thcreol) (e.g., WO 92'22653). 

"Treatment" is an intervention performed with the intention of preventing the development or altering the 
pathology of a cardiovascular, endothelial, and angiogenic disorder. The concept of treatment is used in the 
broadest sense, and specifically includes the prevention (prophylaxis), moderation, reduction, and curing of 
cardiovascular, endothelial, and angiogenic disorders of any stage. Accordingly, "treatment" refers to both 
therapeutic treatment and prophylactic or preventative measures, wherein the object is to prevent or slow down 
(lessen) a cardiovascular, endothelial, and angiogenic disorder such as hypertrophy. 7no.se in need of treatment 
include those already with the disorder as well as those prone to have the disorder or those in whom the disorder 
is to be prevented. The disorder may result from any cause, including idiopathic, cardiotonic, or myotrophic 
causes, or ischemia or ischemic insults, such as myocardial infarction. 

"Chronic" administration refers to administration of the agcnt(s) in a continuous mode as opposed to an acute 
mode, so as to maintain the initial efTect, such as an anti-hypertrophic effect, for an extended period of time. 

"Mammal" for purposes of treatment refers to any animal classified as a mammal, including humans, domestic 
and farm animals, and zoo, sports, or pet animals, such as dogs, horses, cats, cows, sheep, pigs. etc. Preferably, 
the mammal is human. 

Administration "in combination with" one or more further therapeutic agents includes simultaneous 
(concurrent) and consecutive administration in any order. 

The phrase "cardiovascular, endothelial or angiogenic agents" refers generally to any drug that acts in 
treating cardiovascular, endothelial, and angiogenic disorders. Examples of cardiovascular agents are those that 
promote vascular homeostasis by modulating blood pressure, heart rate, heart contractility, and endothelial and 
smooth muscle biology, all of which factors have a role in cardiovascular disease. Specific examples of these 
include angiotensin-!! receptor antagonists; endothelin receptor antagonists such as, for example, BOSENTAN™ 
and MOXONODIN™; interferon-gamma (IFN-y): des-aspartate-angiotensin I; thrombolytic agents, e.g., 
streptokinase, urokinase, t-PA, and a t-PA variant specifically designed to have longer half-life and very high fibrin 
specificity. TNK t-PA (a Tl 03N. N1I7Q, KHRR(296-299)AA AA t-PA variant. Keyt et oi, Proc. Natl. Acad Sei 
USA 9L 3670-3674 (1994)); inotropic or hypertensive agents such as digoxigenin and P-adrcncrgic receptor 
blocking agents, e.g., propranolol, timolol, tertalolol, carteolol, nadolol, betaxolol, penbutolol, acetobutolol, 
atenolol, metoprolol t and carvedilol; angiotensin converting enzyme (ACE) inhibitors, eg., quinapril, captopril, 
enalapril, ramipril, benazepril, fosinopril, and lisinopril; diuretics, e.g., chlorothiazide, hydrochlorothiazide, 
hydrofiumethazide, methylchlothiazide, benzthiazide, dichlorphenamide, acetazolamide, and indapamide; and 
calcium channel blockers, e.g., diltiazem, nifedipine, verapamil, nicardipine. One preferred category of this type 
is a therapeutic agent used for the treatment of cardiac hypertrophy or of a physiological condition instrumental in 
the development of cardiac hypertrophy, such as elevated blood pressure, aortic stenosis, or myocardial infarction. 

"Angiogenic agents" and "endothelial agents" are active agents that promote angiogenesis and/or endothelial 
cell growth, or. if applicable, vasculogenesis. This would include factors that accelerate wound healing, such as 
growth hormone, insulin-like growth factor-! (IGF-I).VEGF, VIGF, PDGF, epidermal growth factor (EGF),CTGF 
and members of its family, FGF. and TGF-cc and TGF-p. 

"Angiostatic agents" are active agents that inhibit angiogenesis or vasculogenesis or otherwise inhibit or 
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prevent growth of cancer cells. Examples include antibodies or other antagonists to angiogenic agents as defined 
above, such as antibodies lo VEGF. They additionally include cytotherapeutic agents such as cytotoxic agents, 
chemotherapeutic agents, growth-inhibitory agents, apoptotic agents, and other agents to treat cancer, such as ami- 
HER-2, anti-CD20, and other bioactive and organic chemical agents. 

In a pharmacological sense, in the context of the present invention, a "therapeutically effective amount" of 
an active agent such as a PRO polypeptide or agonist or antagonist thereto or an anti-PRO antibody, refers to an 
amount effective in the treatment of a cardiovascular, endothelial or angiogenic disorder in a mammal and can be 
determined empirically. 

As used herein, an "efTective amount" of an active agent such as a PRO polypeptide or agonist or antagonist 
thereto or an anti-PRO antibody, refers to an amount effective for carrying out a stated purpose, wherein such 
amounts may be determined empirically for the desired effect 

The terms "PRO polypeptide" and "PRO" as used herein and when immediately followed by a numerical 
designation refer to various polypeptides, wherein the complete designation (/.*, PRO/number) refers to specific 
polypeptide sequences as described herein. The terms "PRO/number polypeptide" and "PRO/number" wherein the 
term "number" is provided as an actual numerical designation as used herein encompass native sequence 
polypeptides and polypeptide variants (which are further defined herein). The PRO polypeptides described herein 
may be isolated from a variety of sources, such as from human tissue types or from another source, or prepared by 
recombinant or synthetic methods. 

A "native sequence PRO polypeptide" comprises a polypeptide having the same amino acid sequence as the 
corresponding PRO polypeptide derived from nature. Such native sequence PRO polypeptides can be isolated from 
nature or can be produced by recombinant or synthetic means. The term "native sequence PRO polypeptide" 
specifically encompasses naturally-ocairring truncated or secreted forms of the specific PRO polypeptide (e.g., an 
extracellular domain sequence), naturally-occurring variant forms (e.g., alternatively spliced forms) and 
naturally-occurring allelic variants of the polypeptide. In various embodiments of the invention, the native 
sequence PRO polypeptides disclosed herein are mature or full-length native sequence polypeptides comprising, 
the full-length amino acids sequences shown in the accompanying figures. Start and stop codons are shown in bold 
font and underlined in the figures. However, while the PRO polypeptide disclosed in the accompanying figures 
are shown to begin with methionine residues designated herein as amino acid position 1 in the figures, it is 
conceivableandpossiblethatothermemionine residues located citherupstreamordownstream from the amino acid 
position 1 in the figures may be employed as the starting amino acid residue for the PRO polypeptides. 

The PRO polypeptide "extracellular domain" or "ECD" refers to a form of the PRO polypeptide which is 
essentially free of the transmembrane and cytoplasmic domains. Ordinarily, a PRO polypeptide ECD will have less 
than 1% of such transmembrane and/or cytoplasmic domains and preferably, will have less than 0.5% of such 
domains. It will be understood that any transmembrane domains identified for the PRO polypeptides of the present 
invention are identified pursuant to criteria routinely employed in the art for identifying that type of hydrophobic 
domain. The exact boundaries of a transmembrane domain may vary but most likely by no more than about 5 
amino acids at either end of the domain as initially identified herein. Optionally, therefore, an extracellular domain 
of a PRO polypeptide may contain from about 5 or fewer amino acids on either side of the transmembrane 



28 



WO 00/32221 PCT/US99/28313 
domain/extracellular domain boundary as identified in the Examples or specification and such polypeptides, with 
or without the associated signal peptide, and nucleic acid encoding them, are contemplated by the present 



invention. 



The approximate location of the "signal peptides" of the various PRO polypeptides disclosed herein are shown 
in the present specification and'or the accompanying figures. It is noted, however, that the C-terminal boundary 
of a signal peptide may vary, but most likely by no more than about 5 amino acids on either side of the signal 
peptide C-terminal boundary as initially identified herein, wherein the C-terminal boundary of the signal peptide 
may be identified pursuant to criteria routinely employed in the an for identifying that type of amino acid sequence 
element (e.g. t Nielsen et ai % Prot. Eng., 10:1-6 (1997) and von Heinje et oL Nucl. Acids Res. 14:4683-4690 
(1986)). Moreover, it is also recognized that, in some cases, cleavage of a signal sequence from a secreted 
polypeptide is not entirely uniform, resulting in more than one secreted species. These mature polypeptides, where 
the signal peptide is cleaved within no more than about 5 amino acids on either side of the C-terminal boundary 
of the signal peptide as identified herein, and the polynucleotides encoding them, are contemplated by the present 



invention. 



"PRO polypeptide variant" means an active PRO polypeptide as defined above or below having at least about 
80% amino acid sequence identity with a full-length native sequence PRO polypeptide sequence as disclosed 
herein, a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain of a 
PRO polypeptide, with or without the signal peptide, as disclosed herein or any other fragment of a fu ll-length PRO 
polypeptide sequence as disclosed herein. Such PRO polypeptide variants include, for instance, PRO polypeptides 
wherein one or more amino acid residues arc added, or deleted, at the N- or C-terminus of the full-length native 
amino acid sequence. Ordinarily, a PRO polypeptide variant will have at least about 80% amino acid sequence 
identity, preferably at least about 81% amino acid sequence identity, more preferably at least about 82% amino acid 
sequence identity, more preferably at least about 83% amino acid sequence identity, more preferably at least about 
84% amino acid sequence identity, more preferably at least about 85% amino acid sequence identity, more 
preferably at least about 86% amino acid sequence identity, more preferably at least about 87% amino acid 
sequence identity, more preferably at least about 88% amino acid sequence identity, more preferably at least about 
89% amino acid sequence identity, more preferably at least about 90% amino acid sequence identity, more 
preferably at least about 91% amino acid sequence identity, more preferably at least about 92% amino acid 
sequence identity, more preferably at least about 93% amino acid sequence identity, more preferably at least about 
94% amino acid sequence identity, more preferably at least about 95% amino acid sequence identity, more 
preferably at least about 96% amino acid sequence identity, more preferably at least about 97% amino acid 
sequence identity, more preferably at least about 98% amino acid sequence identity and most preferably at least 
about 99% amino acid sequence identity with a full-length native sequence PRO polypeptide sequence as disclosed 
herein, a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain of a 
PRO polypeptide, with or without the signal peptide, as disclosed herein or any other specifically defined fragment 
of a full-length PRO polypeptide sequence as disclosed herein. Ordinarily, PRO variant polypeptides are at least 
about 10 amino acids in length, ohen at least about 20 amino acids in length, more often at least about 30 amino 
acids in length, more often at least about 40 amino acids in length, more often at least about 50 amino acids in 
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length, more often at least about 60 amino acids in length, more often at least about 70 amino acids in length, more 
often at least about 80 amino acids in length, more often at least about 90 amino acids in length, more often at least 
about 100 amino acids in length, more often at least about 1 50 amino acids in length, more often at least about 200 
amino acids in length, more often at least about 300 amino acids in length, or more. 

As shown below, Table I provides the complete source code for the A LI GN-2 sequence comparison computer 
program. This source code may be routinely compiled for use on a UNIX operating system to provide the ALIGN- 
2 sequence comparison computer program. 

In addition, Tables 2A-2D show hypothetical exemplifications for using the below described method to 
determine % amino acid sequence identity (Tables 2A-2B) and % nucleic acid sequence identity (Tables 2C-2D) 
using the ALIGN-2 sequence comparison computer program, wherein ~PRCT represents the amino acid sequence 
of a hypothetical PRO polypeptide of interest, "Comparison Protein 1 ' represents the amino acid sequence of a 
polypeptide against which the -PRO" polypeptide of interest is being compared, "PRO-DNA" represents a 
hypothetical PRO-encoding nucleic acid sequence of interest, "Comparison DNA" represents the nucleotide 
sequence of a nucleic acid molecule against which the "PRO-DNA" nucleic acid molecule of interest is being 
compared, M X", M Y", and "7" each represent different hypothetical amino acid residues and "N*\ "L' : and "V" each 
represent different hypothetical nucleotides. 
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5 Table 1 

* C-C increased from 12 to 15 

* Z is average of EQ 

* B is average of ND 

* match with stop is M; stop-stop ■ 0; J O'okcr) match « 0 

10 *i 

#defin* _M -8 /'value of a match with a stop*/ 
int _day[26J[26] = { 

/* "abcdefghijklmnopqrstuvwxyz*/ 

/*AV {2.0.-2.0.0.-4. J.-l.-l. 0.-1,-2.-1.0. M. 1, 0,-2, I, 1, 0, 0 -6 0-3 0} 

'* B *' i °- 3.-4. 3. 2.-5, 0, J ? -2. 0. 0,-3,-2. 2.~M,-1, i, 0. 0. 0. 0,-2.-5 0 -3' 1}' 

15 '* C *' (-2.-4- 15,-5,-5,-4,-3.-3,-2. 0.-5,-6,-5 ,-47 M.-3.-5.-4, 0,-2, 0.-2.-8. 0, 0,-5} 

/• D V { 0, 3.-5. 4, 3.-6. 1. 2,-2, 0, 0,-4.-3, 2, M.-l. 2.-1, 0. 0, 0.-2.-7, 0,-4 2} 

/*EV {0,2.-5.3,4,-5.0. 1.-2.0,0,-3.-2. I. M.-l, 2,-1. 0. 0. 0.-2.-7, 0.-4* 3}' 

f m F »/ {-4.-5.-4.-6,-5, 9,-5.-2. I. 0,-5, 2, 0,-4.~M,-5,-5,-4,-3,-3, 0.-1, 0. 0, 7 -5} 

/*GV { 1.0,-3, 1,0.-5. 5,-2.-3. 0,-2.^,-3. 0.~M,-l,-l.-3, I. 0. 0.-1,-7. 0 -5 0} 

/• H V {-I. 1.-3. 1, 1.-2.-2. 6.-2. 0. 0,-2.-2, 2,~M, 0, 3, 2,-1,-J. 0.-2.-3. 0, 0. 2} 

20 '* 1 *' {-1-2.-2.-2.-2. 1.-3,-2. 5. 0.-2, 2, 2,-2. M, -2, -2, -2,-1. 0, 0. 4.-5. 0,-1.-2}. 

'* J *' { 0. 0, 0. 0. 0, 0. 0, 0, 0. 0. 0, 0. 0. 0. M, 0, 0, 0. 0. 0. 0, 0. 0, 0. 0, 0} 

f*KV {-1.0.-5.0.0.-5,-2,0.-2.0.5.-3.0, ^M.-I, 1.3.0.0,0,-2,-3 0-4 0} 

t*LV {-2.-3.-6.-4,-3. 2.-4.-2, 2. 0,-3. 6, 4, -3, ~M, -3, -2. -3.-3.-1, 0. 2 -2 0 -i' -2} 

/• M */ {-1.-2.-5.-3.-2. 0.-3.-2. 2. 0. 0, 4, 6,-2,~M,-2.-l, 0,-2.-1, 0. 2.-4,' 0,-2 '-1 } ' 

/* N •/ { 0. 2,-4, 2, 1.-4. 0. 2.-2. 0. 1.-3,-2. 2, M.-l, 1. 0, 1, 0, 0,-2.-4, 0,-2, 1} ' 

{ r M ^ M «- M '-M..M.>l^M._M,_M.>,^M,lM^M,_M,0. M. M,' M,' M, M. M. M. M, M. M M} 

25 1 p 1 ( l--l.-3--l.-l.-5.-1.0.-2.0.-l,-3.-2,-l._M. 6,0,0. 1.0,0.-1,-6 0-5~ 0}' 

l*Q*i {0. 1.-5.2.2.-5.-1,3.-2.0, 1,-2,-1. 1,_M, 0, 4, 1,-1,-1,0,-2.-5 0-4 3} 

/* R •/ {-2. 0.-4.-1.-1.^.-3. 2.-2. 0, 3,-3. 0. 0, M. 0. 1, 6, 0.-1. 0.-2 2* oV 0}' 

/*$*/ { 1.0.0.0,0.-3. 1,-1.-1.0.0,-3.-2, I.Jm. 1.-1.0,2, 1.0.-1,-2.0.-3*0}.' 

/* T */ { I. 0.-2. 0. 0,-3. 0.-1. 0. 0. 0,-1,-1, 0. M, 0,-1,-1. 1, 3. 0. 0.-5 0 V 0}' 

/* u */ { 0. 0. 0, 0, 0, 0. 0. 0. 0. 0. 0. 0. 0. 0~M, O. 0. 0, 0, 0, 0. 0, 0 0 0 0} ' 

/* V */ { 0.-2.-2.-2.-2.-1,-1,-2. 4. 0,-2, 2. 2,-2. M,- 1,-2,-2,-1, 0, 0, 4.-6 0 -2 -2} 

30 '* W *' {-6.-5.-8.-7.-7. 0,-7,-3.-5. 0.-3. -2.-4, -4~M.-6.-5, 2.-2.-5. 0,-6,17. 0. 0.-6}', 

/* X */ { 0. 0. 0. 0, 0. 0. 0. 0. 0. 0. 0, 0. 0. 0, M, O, 0. 0. 0. 0, 0, 0, 0, 0, 0. 0}. 

/* Y */ {-3.-3. 0.-4,-4. 7,-5. 0.-J. 0,-4,-1,-2,-27 M,-5,-4.-4.-3.-3. 0,-2, 0. 0.10,-4} 

/* 2 */ { 0. I. -5. 2, 3.-5. 0. 2.-2. 0. 0,-2,-1, J Jm, 0, 3. 0, 0, 0, 0,-2,-6, 0,^. 4} ' 
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include <stdio.h> 




^include <ctype.h> 




Serine MAXJMP 


16 


^define MAXGAP 


24 


#define JMPS 


1024 


#defirw MX 


4 


#define DMAT 


3 


^define DM1S 


0 


^define DINSO 


8 


#define DINSi 


1 


#define P1NS0 


8 


#define PINSI 


4 


struct jmp { 





short 
unsigned short 



struct diag { 

int scoi 

long 

short 

struct jmp jp; 



/* max jumps in a diag V 

/* don' i continue to penalize gaps larger than this */ 
/• max jmps in an path */ 

/* save if there's at least MX-1 bases since last jmp •/ 

/* value of matching bases •/ 

/• penalty for mismatched bases */ 

/* penalty for a gap */ 

/* penalty per base */ 

/* penalty for a gap */ 

/* penalty per residue */ 



n|MAXJMPJ; /* size of jmp (neg for dely) */ 
x[MAXJMPl: /* base no. of jmp in seq x */ 
/• limits seq to 2* 16-1 */ 



/* score at last jmp V 
offset; /* offset of prcv block */ 

ijmp: /* current jmp index */ 

/* list of jmps */ 



struct path { 
int spc; 
short 
int 

}; 



/* number of leading spaces */ 
nfJMPSJ: /• size of jmp (gap) */ 

x|JMPSJ: /* loc of jmp (last elem before gap) */ 



char 

char 

char 

char 

int 

int 

int 

int 

int 

int 

int 

int 

int 

long 

struct 

struct 

char 
char 



•ofile; 

*namex[2J; 

♦prog; 

*seqx[2J; 

dmax; 

dmaxO; 

dna; 

endgaps; 
gapx, gapy; 
lenO, lenl; 
ngapx, ngapy; 
smax; 
*xbm: 
offset; 

diag »dx; 
path pp(2J; 



/* output file name •/ 
/* seq names; getseqsO V 
/* prog name for err msgs */ 
/* seqs: getseqs<) */ 
.'* best diag; nw() */ 
/• final diag */ 
/ ¥ set if dna; main() */ 
/* set if penalizing end gaps */ 
/• total gaps in seqs */ 
/* seq lens */ 
/* total size of gaps */ 
/* max score; nw() */ 
f biunap for matching */ 
/'* current offset in jmp file */ 
/* holds diagonals */ 
/* holds path for seqs */ 



*calloc(). *manoc(), *index(). *strcpy(); 
♦gciseqQ. *g_calloc0; 
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/* Ncedleman-Wunsch alignment program 

* usage: progs file 1 file2 

where filel and file2 are two Una or two protein sequences. 

* The sequences can be in upper- or lower-case an may contain ambiguity 

* Any lines beginning with *;'.*>* or ' < ' are ignored 

* Max file length is 65535 (limited by unsigned short x in the jmp struct) 

A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA 

* Output is in the file "align.out* 
* 

* The program may create a imp file in /imp to hold info about traceback. 

* Original version developed under BSD 4.3 on a vax 8650 
*/ 

include "nw.h" 
include "day.h" 

static _dbval(26] = { 

^ l.J4~2.13,0.O,4.1l t O.O.I2,O.3.15.0,O,O.5.6,8,8.7.9.0J0,0 

sutic j>bval[26) = { 

1. 2](l < <CD--'A')>|<1 < <r.V- A')), 4. 8. 16. 32. 64. 

128, 256, OxFFFFFFF, !< < 10. K<il p l<<12. 1< < 13. 1<<14. 

><<15, 1<<I6, 1<<17. 1<<J8, l<<19. 1<<20. 1<<21 !< <22 
^ 1 < <23. 1 < <24, 1 < <25|(1 < <rE-- A > »|(l < <( Q'-*A )> 

main(ac, av) 

intac; mSUn 



{ 



char *av[J; 

prog = av[0]; 
if(ac!=3){ 

rprintf($tderr. "usage: %s filel fllc2\n", prog); 

fprimf(stden\" where file! and file2 arc two dna or two protein sequences.\n'); 
fprintf(stdcrT,"The sequences can be in upper- or lower-case\n"); 
fprintt(slderr T "Any lines beginning with or *< * arc ufnoredVn"); 
fprintf(stderr. "Output is in the tile \"align.oui\"\n"); 
cxit(l); 

} 

namex(0] = avJIJ; 

namex(lj = av(2J; 

seqxfO] « getseq(namex[01. &len0); 

seqx(lj = getseq(namcx[l). <fclenl); 

xbm =» (dna)? .dbval : _pbval: 

endgaps = 0; /* j l0 penalize * f 

ofile « "ahgn.out"; . * output file */ 

nw 0 ; P fill m the matrix, get the possible jmps »/ 

readjmpsO; /* get the actual jmps */ 

P" n| 0; /* prim stats, alignment */ 

cleanup(0); /* unlink any imp files */ 
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/* do ihe alignment, return best score: main() 

* dna: values in Fitch and Smith. PNA5. 80. 1382-1386. 1983 

* pro: PAM 250 values 

* When scores are equal, we prefer mismatches to any gap. prefer 

* a new gap to extending an ongoing gap. and prefer a gap in seqx 

* to a gap in seq y. 



•/ 
nw() 
{ 



nw 



char *P*. *P> " /* seqs and ptrs */ 

int *ndefy. *dely: /* keep track of dely */ 

int ndelx. delx; /* keep track of delx V 

int *tmp: /* f or swapping rowO, row! */ 

Jnt mis; /* score for each type •/ 

int insO, insl; /* insertion penalties */ 

agister id; /» diagonal index */ 

™gj»er jj : /*jmp index*/ 

rc 8 lslcr *col0. *co!l; /* score for curr. last row ♦/ 

register xx. yy: /* index into seqs •/ 

dx = (struct diag *)g_caHoc('to eel diags\ Ien0+ lenl + 1 , sizeof(struct diag)): 

ndely = (int *)g_caHoc(*to get ndely", lenl + 1. sizeof(int)); 
dely = (int *)g_caI!oc("to get dely", lcnl + 1, sizeof(int)); 
colO = (int *)g_cal1ocCto get colO". lenl + 1, sizeof(int)): 
coll = (tnt *)g_cal!oc("to get coll", lenl + 1, sizeof(im)); 
insO = (dna)? D1NS0 : PINSO: 
insl = (dna)? DINS I : PINS!; 

smax = -10000; 
if (endgaps) { 

for (col0[0J = dcly[0] - -insO. yy = I; yy < = lenl; yy+ +) { 
col0[yyl = dclylyyj = co!0[yy-l] - insl; 
ndely[yyj - yy; 

) 

col0[01 =0; /* Waterman Bull Math Biol 84 */ 

else 

for (yy = 1; yy < = lenl: yy+ +) 
dely[yy) = -insO: 

/* fill in match matrix 
*/ 

for (px = seqx[0], xx « 1; xx < = lenO; px+ + , xx + -f ) { 
/* initialize first entry in col 
•/ 

if (endgaps) { 

if (xx ==1) 

coll[0] = delx - -(insO+insl): 

else 



} 

eke{ 



colilOJ - delx =col0[0]-insl; 
ndelx = xx; 



coll[0) = 0; 
delx = -insO; 
ndelx = 0; 
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for(py = seqxfll, yy = 1; yy <= | e nl:py++, yy++) { 
mis = cotOfyy-]]; 
if(dna) 

mis + » (xbmCpx- , A']&xbm[*py-'A ])?DMAT : DM1S- 

else 

mis + =» .dayl^-A-jr^'A'}; 

/* update penalty for del in x seq; 

* favor new del over ongong del 

* ignore MAXGAP if weighting endgaps 

if (endgaps 1 1 ndely[yy} < MAXGAP) { 

if (co!0[yyj - insO > = dely(yy]) { 

delyfyy] = col0[yyj - (insO+insl); 
ndely[yyj " 1; 

}else{ 

delylyyj -= insl; 
ndelylyyj+ + ; 

} 

}else{ 

ir (co!0[» J - (insO+insl) > = dclyfyyj) { 
delylyyj = co!0[yy] - (insO + insl); 
ndelyiyy] = 1; 

} else 

ndelyfyy] + + ; 



/* update penalty for del in y seq; 
* favor new del over ongong del 
*/ 

if (endgaps |j ndelx < MAXGAP) { 

if (collfyy-1] - insO > = delx) { 

delx = coll[yy-l] - (insO+insl); 
ndclx = 1; 

>else{ 

delx -= insl; 
ndelx+ + ; 

} 

}eise{ 

if (coll [yy- J J - (insO+insl) > = delx) { 
delx = colllyy-lj- (insO-t-insl); 
ndelx = 1; 

}else 

ndelx+ + ; 

) 

/• pick the maximum score; we're favoring 
* mis over any del and delx over dely 
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...nw 

id = xx - yy + len I - 1 ; 

if (mis > = delx && mis > = dely[yy)) 

eolllyy] = mis; 
elseir(deU > = de)y(yy]) { 

coll[yy] = delx; 

ij = dx[idj.ijmp; 

ir<dx[id].jp.n[0J && (!dna | { (ndelx > = MAXJMP 
&& xx > dxIidJ.jp.xfijl + MX) 1 1 mis > dx[id).score+DINSO)) { 
dx[idj.ijmp-i- + ; 
ir(+ + ij > = MAXJMP) { 
wriiejmps(id); 
ij = dx|id].ijmp - 0; 
dx [id] .offset = offsei; 

offset += sizeor(struct jmp) + sneof(offset); 

} 

dx[id}Jp.n(ij) = ndelx; 
dxfidj.jp.x(ij) » xx; 
dx[id]. score = delx; 

} 

elsc{ 

eolllyy] = dely[yy]; 
ij = dx[id).ijmp; 

if (dxlid).jp.n[0] &.& (fdna | j (ndely[yy] > = MAXJMP 

&&xx > dx[id).jp.x[ijl+MX) || mis > dxfid]. score +DINS0)) { 
dxfidj.ijmp-!- + ; 
if(++ij >= MAXJMP) { 
writejmps(id); 
ij = dx[id].ijmp = 0; 
dxfid) .offset - offset; 

offset + = sizcof(struet jmp) + sizeof(offs«); 

} 

dx|id).jp.n[ij) = -ndely[yy]; 
dxfidj.jp.x(ijj = xx; 
dxfidj. score = dejyjyyj; 

} 

if (xx = = lenO && yy < Icnl) { 
/* last col 
*/ 

if (endgaps) 

coll[yy} -= ir»sO+insl*(lenl-yy); 
if(coll[yy] > smax) { 

smax = coll(yyJ; 

dmax = id; 

> 

} 

} 

if (endgaps && xx < lenO) 

coll(yy-I]-= ins0+insl*(len0-xx); 
if (coll (yy- 1] > smax) { 

smax - coll[yy-]J: 

dmax = id; 

} 

imp * colO; colO = co n : coll = imp; 

} 

(void) free((char *)ndely); 
(void) free((char *)dely); 
(void) free((char. *)col0); 
(void) free«cbar *)coll); 
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* primO - only routine visible outside this module 
* 

* static: 

10 * getmatO - trace back best path, count matches: prim() 

* pr_alignO - prim alignment of described in array p[J: printO 

* dumpblockO - dump a block of lines with numbers, stars: pr alignO 

* numsO - put om a number line: dumpblockO 

* putlineO - put out a line (name. [numj. seq, |numl): dumpblockO 

* starsO - -put a line of stars: dumpblockO 

* stripnameO - strip any path and prefix from a seqname 
15 •/ 

^include "nw.h" 

^define SPC 3 

^define PJLINE 256 /» maximum output line »/ 

^define PSPC 3 /• space between name or num and seq */ 

extern _day[26][26j; 

im °ten; /* sec output line length */ 



20 



printO 

25 ( 



FI1 -E *fx; /• output file •/ 

print 



mt Ix, ly, firstgap, lastgap; * overlap */ 

if ((fx = fopen(ofile. "w")) = = 0) { 

fprintf(siderr,"%s: can t write fcs\n\ prog, ofile); 
cleanup(l); 

} 

30 fprintf(fx. "< first sequence: Sts (length = %d)\n", namex[01. lenO): 

fprintfffx. "< second sequence: frs (length m %d)\n". namexfl], lenl)- 
olen = 60; 
Ix = lenO; 
ly - lenl; 

firstgap = lastgap = 0; 

if (dmax < len 1 - 1) { • fading gap in x •/ 

35 PPlOJ.spc = firstgap = lenl - dmax - 1; 

ly -= ppIOJ.spc; 

} 

else if (dmax > lenl - 1) { leading gap in y */ 

ppflj.spc = firstgap = dmax - (lenl - 1); 
■* — PPm-spc; 

ah > 

w if (dmaxO < lenO - 1) { ■• trailing gap in x V 

lastgap = Ien0-dmax0-l: 
Ix -= lastgap; 

} 

else If (dmaxO > lenO - 1) { * trailing gap in y */ 
lastgap = dmaxO - (IcnO - 1); 
45 ly-= lastgap; 

geimat(lx. ly, firstgap. lastgap): 
prjilignO; 
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* trace back ihe best path, count matches 
•/ 

static 

getmai(lx, ly t firstgap, lastgap) 

^ ,x « 'y- /* "core* (minus endgaps) */ 

int firstgap, lastgap; /* leading trailing overlap */ 

* nt nm, iO. i], sizO. sizl; 

char outxl32J; 
double pet; 
register nO.nl; 
register char *pO, •pi; 

/* get total matches, score 
•/ 

K) » il = sizO « sizl = 0; 
pO = seqxfOl + pp(J].spc; 
pJ = seqx[IJ + pp|0].spc; 
n° = PPlU-spc + I; 
nl = ppfOJ.spc + 1: 

nm — 0; 

while ( »p0 8c& *p] ) { 
if (sizO) { 

pl + + ; 
nl + +; 
sizO-; 

} 

else if (sizl) { 

p0+ + ; 
n0+ + : 
sizl--: 

} 

else { 

if<xbin[*pO-'A a ]&xbm(*pI- > A']) 

run+ + : 
if (nO++ == pp[OJ.x[iOJ) 

sizO = pplOJ.n[iO+ + l; 
if (nl + + == PP [lJ.x(il]) 

sizl = ppfl).n|il + +]; 

pO+-r; 
pl + + : 

} 

> 

/♦pa homology: 

* if penalizing endgaps, base is the shorter seq 
•^else. knock off overhangs and take shorter core 

if (endgaps) 

lx = (lenO < lenl)?ienO:lenl; 

eke 

IX * (lx < |y)? Ix : |y; 
pet = 100.*(doublejnm/(doub!e)lx; 
fprintf(fx. '\n") ; 

fprintf(fx, • < %d matches in an overlap of %d: %.2f percent similariry\n" 
nm. (nm== 1)? " ; - es \ lx. pet); 



getmat 
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fprinlf(fx. " < gaps in first sequence: %d\ gapx); pptmar 

(void) sprimf(outx, " (%d %s%s)\ 

ngapx, (dna)? "base": "residue", (ngapx == I)? "Vs"); 
fprintf(fx."%s\ outx); 

fprimfffx, ", gaps in second sequence: %d", gapyV 
if(£apy){ 

(void) sprintf(ouix. " (%d %s%s)", 

ngapy. (dna)? "base": "residue", (ngapy = *= I)? -.-,•)• 

fprinif(fx,"%s", outx); 

} 

iF(dna) 

fprintf(fx, 

"\n< score: %d (march * %d. mismatch = %d, gap penally = %d + %d per basc)\n' 
smax. DMAT, DMIS. DINSO, DINS1); ' 

else 

fprintf(fx, 

"\n<score: %d (DayhofT PAM 250 matrix, gap penally ~ %d + %d per rcsiduettn* 
smax.PINSO.PINSl); P* nwwej™ , 

if (endgaps) 
fprinrf(fx, 

"< endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s\n". 
firstgap, (dna)? "base" : "residue", (firstgap «= 1)? : V, 
lasigap. (una)? "base" : "residue", (lastgap = « 1)? " : ■$•)• 

else 

fprimf(fx, " < endgaps noi penalized^"); 

stat ) c nm ; /* matches in core - for checking */ 

static iinax: /* | engt h s Q f stripped file names */ 

stat | c UP): /* jmp index for a path */ 

stat | c nc f2); /* number at start of current line */ 

statlc ni &h J* current clem number - for gapping */ 

static siztfj; 

static char • ps [2); /* ptr to current clement */ 

static char *pol2]: /♦ ptr io next output char slot V 

static char out|21(P LINE): /* output line */ 

static char star(P_UNE]; /* set by starsO V 

/• 

* print alignment of described in struct path pp[] 

static 
pr alignO 

{ " pr ahgn 

in * nn; /* char count */ 

int more: 
register i : 



for (i = 0. lmax = 0: i < 2: i+ +) { 
nn = stripname(namexfij): 
if (nn > lmax) 



nc[i] = 1; 
ni[ij = 1; 
siz(i} = ij[il = 0: 
ps[i) =* seqx[i]: 
poli) = out{i]; 
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for (nn = nm = 0, more = 1: more; ) { 
for (i = more = 0; i < 2: i+ +) { 
/• 

* do we have more of ihis sequence? 
*/ 

if<!»psli]) 

continue; 

more++; 

if (pp(ij.spc) { /* leading space */ 
*po[iJ + + = ' '; 
pp{i).spc--; 

} 

else ir (sizfi]) { /♦ in a gap V 
*poli]++ = v ; 
sizlij--; 

> 

{ /• we're putting a seq element 

*/ 

*po|i) - *ps[i]; 
if(islower(*ps[i])) 

•ps[ij = ioupper(*ps[iJ); 

pofi] + + : 
psfi]++: 

/• 

* are we at next gap for this seq? 
*/ 

if(ni[0 ==ppn]-x(ij[ij]){ 
/* 

* we need to merge all gaps 

• at this location 
*/ 

suit) = pph).nlij(i)++J; 
while (ni[il = = pp(ij.x[ij[i]]> 
^ siz[ij +=pp[i].nlijli]++); 

niii| + + ; 

> 

} 

if (+ +nn = = oien 1 1 !more &.& nn) { 
dumpblockO; 
for(i = 0; i < 2: i++) 
po[i] = out{fl; 

nn = 0; 

} 

} 

} 



* dump a block of lines, including numbers, stars: pr alignQ 
static 

dumpblockO 
{ 

register i; 

for(i = 0; i < 2; 
•polij- = *\0'; 



...pralign 



dumpblock 
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II *(pofi|) !=•')){ 



(void) putcOn\ fx): 
for (i = 0; i < 2;i++) { 
ir('out[iJ && (*oui(i]!=- 
if (i == 0) 

nums(i): 
if(i == 0&& *out[lj) 
siarsO: 

putline(i); 

if(i = = 0&& •ouiUJ) 

fprintf(fx. star); 
if(i=~ 1) 

nums(i); 

> 

) 

/* 

* put out a number line: dumpbJock() 
•/ 

static 
num$(ix) 

int ix; /* index in oul[J holding seq line */ 



.dumpblock 



{ 



char 
register 
register char 



nlinelPJJNE}; 
i.j; 

*pn, *px. *py; 



for (pn = nline, i = 0: i < lmax + P SPC; i + + , pn + +) 
*pn * "; 

for (i = nc[ix}, py = oui[ix); *py: py+ +. pn + +) { 
if(*py«" || *py — V) 
*pn = ' : 



if(i%10 ==0 || (i I &&nc[ix] != 1)){ 
j = (i < 0)? -i : i; 
for (px = pn; j; j /= 10, px-) 
»px = j%10 + *0': 

if(i < 0) 

*px = '-'; 



} 



} 

else 



*pn. 



} 



} 

*pn = '\0'; 
ncfix] i; 

for (pn = nline; *pn: pn+ +) 

(void) putc(*pn. fx): 
(void) putc(\n\ fx); 



*^put our a line (name, [num]. seq. (numj): dumpblockO 

static 
putline(ix) 



{ 



int ix; 



nums 



putline 
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im . ...putline 

register char *px; 

for(px = namexfix]. i - 0; *px && *px != ':'; px + + , i++) 

(void) putc(»px, fx); 
for (; i < Jmax+P^SPC: t++) 

(void) putcf \ fx); 

/* these count from I: 

* nifi is current clement (from I) 

* nc[1 is number at start of current line 
V 

for (px = outfix); *px: px++) 
(void) putc(*px&0x7F. fx); 
(void) pulcCV, fx); 



♦^put a line of stars (seqs aM-ays in outfO). out[l]): dumpblockO 

static 
slarsO 
{ 

int i; 

register char *p0, *pl. cx, *px ; 

if (!»out[0J 1 1 (*ou:[0] = ='♦&& «(po(0]) = = ") 1 1 
?*out[!) || Coutll] = = ' • •( po [lJ) = ='•)) 
return: 

px = star: 

for (i = Imax+PSPC; i; i-) 

*pX+ -r = ' *; 

for (pO = out[0}. pi = out( J}; *p0 && *pl; p0+ + , p! + +) { 
if (isalpha(*pO) && isaipha(*pl)) { 

if (xbm^pO-'A'J&xnmCpl-'A']) { 
cx = '*': 
nm+ +: 

> 

else ir (!dna && .dayPpO-'A'jrpi-'A'] > 0) 
cx = 

else 

cx = ' *; 

} 

else 

cx - * '; 
*px + + = cx; 

) 

*PX++ m *\n'; 

*px = '\0* : 



stars 
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* strip path or prefix from pn. return len: pr alignO 
V 

static 

slrip,,an *<P n > stripname 

^ char *pn; /♦ file name (may be path) */ 

register char *px, *py: 

py - 0: 

for (px ■ pn; *px; px++) 
|f(»px = =»/') 

py - px + 1: 

if(py) 

(void) strcpy(pn. py); 
return($trlen(pn)); 
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* cJeanupQ - cleanup any imp file 

• getseqO - read in seq. ser dna. len. maxlen 

• g_calloc() ~ callocO with error checkin 

* readjmps() - gei ihe good jmps. from imp file if necessary 
^wntejmpsO - write a filled array of jmps to a imp file: nw() 

^include "nw.h" 
^include <sys/file.h> 



char *jname = "/imp/homgXXXXXX"; 
FILE *fj; 

int cleanupO; 
long IseekQ; 



/* unp file for jmps */ 
/* cleanup tmp file */ 



20 
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* remove any tmp file if we blow 
*/ 

cleanup^) 
int i; 

{ 

if(tj) 

(void) imltnk(jname); 
exit(i); 

} 



* read, return ptr to seq. set dna. len. maxlen 

* skip lines starting with '<*. or *>' 

* seq in upper or lower case 
*/ 

char * 

getseq(fi!e, len) 

char file; /* flIe v 

int 'len; /* seq len */ 



cleanup 



i 



line[J024J. -pseq; 
register char » px . *py: 

int natge. Uen; 

FILE *fp : 

if ((fp = fopen(file.V)) = = 0) { 

fprin!f(stden\*%s: can't read %s\n\ prog, file)- 
exit(l); 

> 

tlen = natgc = 0; 

while (fgetsfline. 1024, fp)) { 

ir(*line== j| *Jine = = '<' || 'line --•>■) 

continue; 
for (px = line; »px '\n*: px+ +) 

if (isupper(*px) 1 1 islower(*px)) 
tlen+ + : 

} 

if ((pseq = malloc((unsigned)(tlen+6))) == 0) { 

fprintf(stderr,"%s: malloc() failed to get %d bytes for prog. Uen + 6, file); 

} 

Pseq[0J = pseq[i] = ^(2) = pS eq|3j = '\0': 
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} 

char 



...getseq 

py = pseq + 4; 
*Jen - Ucn; 
rcwjnd(fp); 

while (fgetsfline, i024, tp)) { 

if(*line« Y J| 'line == <* || *line = = •>') 
continue: 

for (px * line; *px != *\n': px++) { 
if (isupper(*px)) 

»py + + = *p X ; 
else if (islower(-px)) 

♦py++ = ioupper(*px); 
if (indexCATGCU V(py-l))) 

natgc+ + ; 

> 

*py++ = no*: 

*py = '\0'; 

(void) fclose<fp); 

Una = naigc > (tIen/3): 

return(pseq+4); 



g_caIIoc<msg, nx, sz) g_ca!loc 
char *msg; /* program, calling rouiine */ 

int nx. sz; /* number and size of elements */ 



{ 



char •px. *cal!oc(); 

if ((px = caHoc((unsigned)nx. tunsigned)sz)) == 0) { 
if(*msg){ 

fprimf(srderr. "%s: g_cal!oc() failed %s (n=%d, sz = %d)\n*\ prog, msg, nx, sz)- 
exh(l); 

} 

} 

return(px); 



get final jmps from dx[J or tmp file, set ppfj. reset drnax: main() 



J"*""" 0 readjmps 



int fd = -l: 

int siz.iO.il: 
register i.j, xx; 

(void) fclose(fj): 

if ((fd = openOname, O RDONLY. 0)) < 0) { 

fprimf(stdcrr. "Sis: can t open() %s\n\ prog, jname); 
cleanupd); 

} 

> 

for (i = iO = il = 0. dmaxO = dmax. xx = lenO; ; j + +) { 
while (1) { 

for (j = dxfdmax].ijmp: j > = 0 &&. dx[dmaxj.jp.xfj] > » xx; j~) 
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...readjmps 

if 0 < 0 && dx[dmaxJ.orfsei && fj) { 

(void) lseek(fd, dxfdmaxl. offset. 0); 

(void) read(fd, (char *)&dx IdmaxJ.jp. sixeoHstruct jmp)); 

(void) read(fd, (char *)&dxfdmax].oftsei. s«eof(dxf dmax] . offset))- 

dxfdmax] . ijmp = MAXJMP- 1 ; 

else 

break; 

} 

if (i > « JMPS) { 

fprintf(stderr. "%s: ioo many gaps in alignment^", prog); 
cleanup(l); 

> 

ifO >=0){ 

siz = dx[dmax].jp.nfjj; 
xx = dx(dmaxj.jp.xrj); 
dmax + = siz; 

if (siz < 0) { /* gap in second seq •/ 

pp[IJ.n[ii) » -si 2 ; 
xx += siz; 

/* id » xx -yy + lenl - 1 
*' 

ppUJ.xfil] « xx - dmax + lenl - I; 

gapy+-r; 

ngapy -= siz; 

/* ignore MAXGAP when doing endgaps */ 

siz = (-siz < MAXGAP j | endgaps)? -siz : MAXGAP- 
il+ + ; 

} 

else if (siz > 0) { /* gap in first seq */ 
ppfOl.nfiO) » si2; 
PPIOJ.xfiO] = xx; 
gapx+ + ; 
ngapx + a siz; 
/* ignore MAXGAP when doing endgaps ♦/ 

siz = (siz < MAXGAP | [ endgaps)? siz : MAXGAP; 

, 1 

else 

break: 

} 

/* reverse the order of jmps 
*/ 

forO = 0. K>-:j < K);j + + . K)~) { 

» = PPlOJ.nUJ; pp[0J.nfJJ = pp[0).nfi0); pp[0J.n|i0J = i; 
^ i PPlOJ.xU); ppfOJ.xfj) = ppl0j.x[K)J; ppfOJ.xfiOJ = i; 

ror<j = 0. j < ii;j++. u~) { 

i « pp[l).n(j] : pp[lj.n(j) = pp(lj.n(ilj; pp[l].nfilj = i; 
^ i - P?\lU\j): pp(]].xrjj = pp[l).x[ii); pp[lj.x(ii] 

if (fd > « 0) 

(void) close(fd): 

(void) unlink(jname); 

r,.0:offs« = o;}> Page 3 of nwsubr.c 



46 



WO 00/32221 



PCT/US99/28313 - 



^write a filled jmp struct offset of the prev one (if any): nw<) 

wntcjm f (U) writejmps 

int ix; 

{ 

cbar *mktcmp0; 

if (mktempOname) < 0) { 

fprimf(stderr, "%s: can't mktcmpO %$\n\ prog, jname); 
deanup(l); 

} 

if ({fj = fopenOname, m w")) = = 0) { 

fprinlf(stderr. "%s: can't write %s\n", prog, jname)' 
exit(l): 

} 

} 

(void) twrite((char 'JAdxlixJ jp. sizeof(struct jmp), 1, fj); 
(void) fwrius((char »)&dx[ixj. offset, sizcof(dx!ix] .offset). 1. fj): 
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PR0 XXXXXXXXXXXXXXX (Length = J5 amino acids) 

Comparison Protein XXXXXYYYYYYY (Length = 12 amino acids) 

% amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by AUGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 



5 divided by 15 « 33.3% 
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PRO XXXXXXXXXX (Length = JO amino acids) 

Comparison Protein XXXXXYYYYYYZZYZ (Length = 15 amino acids) 

% amino acid sequence identity = 

(the number of identically matching amino acid residues between the rwo polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 



5 divided by 10 = 50% 
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PR °" DNA NNNNNNNNNNNNNN (Length = 14 nucleotides) 

Comparison DNA NNNNNNLLLLLLLLLL (Length = 16 nucleotides) 

10 

% nucleic acid sequence identity = 

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
15 ALIGN-2) divided by (the total number of nucleotides of the PRO- DNA nucleic acid sequence) = 

6 divided by 14 = 42.9% 
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Table 2D 
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PRODNA NNNNNNNNNNNN (Length « 12 nucleotides) 

Comparison DNA NNNNLLLVV (Length = 9 nucleotides) 



% nucleic acid sequence identity = 



(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
AUGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) ~ 

4 divided by 12 = 33.3% 
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5 "Percent (%) amino acid sequence identity" with respect to the PRO polypeptide sequences identified herein 

is defined as the percentage of amino acid residues in a candidate sequence that are identical with the amino acid 
residues in a PRO sequence, after aligning the sequences and introducing gaps, if necessary, to achieve the 
maximum percent sequence identity, and not considering any conservative substitutions as part of the sequence 
10 5 idenlity - Ali S n ™m for purposes of determining percent amino acid sequence identity can be achieved in various 

ways that are within the skill in the an, for instance, using publicly available computer software such as BLAST, 
BLAST-2, ALIGN, ALlGN-2 or Megalign (DNASTAR) software. Those skilled in the art can determine 
appropriate parameters for measuring alignment, including any algorithms needed to achieve maximal alignment 
15 ° VCr the fi,1Wcn S* of the sequences being compared. For purposes herein, however, % amino acid sequence 

10 identity values are obtained as described below by using the sequence comparison computer program ALIGN-2, 
wherein the complete source code for the ALIGN-2 program is provided in Table !. The ALIGN-2 sequence 
comparison computer program was authored by Genentech, Inc., and the source code shown in Table I has been 
20 filed Wkh USCr documenlali °n * *e U.S. Copyright Office. Washington D C, 20559. where it is registered under 

U.S. Copyright Registration No. TXU5 10087. The ALIGN-2 program is publicly available through Genentech, 
1 5 Inc., South San Francisco. California or may be compiled from the source code provided in Table I . The ALIGN-2 
program should be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence 
25 comparison parameters are set by the ALIGN-2 program and do not vary. 

For purposes herein, the % amino acid sequence identity of a g i ven am ino ac id sequence A to, with, or against 
a given amino acid sequence B (which can alternatively be phrased as a given amino acid sequence A that has or 
20 comprises a certain % am ino acid sequence identity to, with, or against a given amino acid sequence B) is calculated 



30 



as follows: 

100 times the fraction X/Y 
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where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
ALIGN-2 in that program's alignment of A and B, and where Y is the total number of amino acid residues in B. 
25 It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino acid 
sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity of B 
to A. As examples of % amino acid sequence identity calculations. Tables 2A-2B demonstrate how to calculate 
the % am ino acid sequence identity of the amino acid sequence designated "Comparison Protein" to the amino acid 
sequence designated "PRO". 

Unless specifically stated otherwise, all % amino acid sequence identity values used herein arc obtained as 
described above using the ALIGN-2 sequence comparison computer program. However, % amino acid sequence 
identity may also be determined using the sequence comparison program NCBI-BL AST2 (Altschul et ai t Nucleic 
AddsRcS - 25-3389-3402 (1997)). The NCB1-BLAST2 sequence comparison program may be downloaded from 
http://www.ncbi.nlm.nih.gov. NCBI-BLAST2 uses several search parameters, wherein all of those search 
35 parameters are set to default values including, for example, unmask = yes, strand = all, expected occurrences = 1 0 f 
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minimum low complexity length = 1 5/5. multi-pass e-value = 0.01, constant for multi-pass - 25, dropofffor final 
gapped alignment » 25 and scoring matrix « BLOSUM62. 

Jn situations where NCBI-BLAST2 is employed for amino acid sequence comparisons, the % amino acid 
sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which can 
alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid sequence 
identity to, with, or against a given amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 



where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
NCB1-BLAST2 in that program's alignment of A and B, and where Y is the total number of amino acid residues 
10 in B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino acid 
sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity of B 
to A. 

In addition, % amino acid sequence identity may also be determined using the WU-BLAST-2 computer 
program (Ahschul ct aL Methods in Enzymolooy, 266:460-480 (1996)). Most of the WU-BLAST-2 search 
25 1 5 P arametcrs a * « to the default values. Those not set to default values, /. the adjustable parameters, are set with 

the fo,lowin S va h^ overlap span = 1 , overlap fraction = 0. 125, word threshold (T) = 11, and scoring matrix - 
BLOSUM62. For purposes herein, a % amino acid sequence identity value is determined by dividing (a) the 
number of matching identical amino acids residues between the amino acid sequence of the PRO polypeptide of 
interest having a sequence derived from the native PRO polypeptide and the comparison amino acid sequence of 
interest </. R , the sequence against which the PRO polypeptide of interest is being compared which may be a PRO 
variant polypeptide) as determined by WU-BLAST-2 by (b) the total number of amino acid residues of the PRO 
polypeptide of interest. For example, in the statement^ polypeptide comprising an amino acid sequence A which 
has or having at least 80% amino acid sequence identity to the amino acid sequence B", the amino acid sequence 
A is the comparison amino acid sequence of interest and the amino acid sequence B is the amino acid sequence of 
25 the PRO polypeptide of interest. 

-PRO variant polynucleotide" or "PRO variant nucleic acid sequence" means a nucleic acid molecule which 
encodes an active PRO polypeptide as defined below and which has at least about 80% nucleic acid sequence 
identitywithanuclei^ 

herein, a full-length native sequence PRO polypeptide sequence lacking the signal peptide as disclosed herein, an 
extracellular domain of a PRO polypeptide, with or without the signal peptide, as disclosed herein or any other 
fragment of a full-length PRO polypeptide sequence as disclosed herein. Ordinarily, a PRO variant polynucleotide 
will have at least about 80% nucleic acid sequence identity, more preferably at least about 81% nucleic acid 
sequence identity, more preferably at least about 82% nucleic acid sequence identity, more preferably at least about 
83% nucleic acid sequence identity, more preferably at least about 84% nucleic acid sequence identity, more 
preferably at least about 85% nucleic acid sequence identity, more preferably at least about 86% nucleic acid 
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5 * qUenCe ' den,i * more P ref ^^ 

88% nucleic acid sequence identity, more preferably a, leas, about 89% nucleic acid sequence idemiry. more 
preferably a. leas, about 90% nucleic acid sequence identity, more preferably a, least about 91% nucleic acid 
sequence identity, more preferably a. least about 92% nucleic acid sequence identity, more preferably at least about 
10 5 ®* nUC ' eic acid ***** iden,it * more Preferably at least about 94% nucleic acid sequence identity, more 

preferably a. least about 95% nucleic acid sequence identity, more preferably a, least about 96% nucleic acid 
sequence identify, more preferably at least abou. 97% nucleic acid sequence identity, more preferably at least about 
98% nucleic acid sequence identity and yet more preferably at least about 99% nucleic acid sequence identity with 
IS 3 " UCleiC 3Cid Se< " 1£nce encodin S a M] -^ "«''ve sequence PRO polypeptide sequence as disclosed herein a 

10 full-length native sequence PRO polypeptide sequence lacking the signal peptide as disclosed herein an 
extracellular domain of a PRO polypeptide, with or without the signal sequence, as disclosed herein or any other 
fragment of a full-length PRO polypeptide sequence as disclosed herein. Variants do no, encompass the native 
nucleotide sequence. 

Ordinarily, PRO variant polynucleotides are at least about 30 nucleotides in length, often at least about 60 
15 nucleotides in length, more often a. leas, about 90 nucleotides in length, more often a. leas, about .20 nucleotides 
in length, more often a. least about 150 nucleotides in length, more often a, leas, about 180 nucleotides in length 
more often at leas, about 2.0 nucleotides in length, more often a, least about 240 nucleotides in length, more often 
at leas, abou, 270 nucleotides in length, more often a, leas, abou, 300 nucleotides in length, more often a, leas, 
about 450 nuclides in length, more often a, leas, abou, 600 nucleo.idcs in length, more often a. leas, abou, 900 
20 nucleotides in length, or more. 

"Percent (%) nucleic acid sequence identity" with respect to the PRO polypeptide-encoding nucleic acid 
sequences identified herein is defined as the percentage of nucleotides in a candidate sequence that are identical 
with the nucleotides in a PRO polypeptide-encoding nucleic acid sequence, after aligning the sequences and 
mtroducing gaps, if necessary, to achieve the maximum percent sequence identity. Alignment for purposes of 
25 determining percem nucleic acid sequence identity can be achieved in various ways that are within the skill in the 
ait. for insiance. using publicly available computer software such as BLAST, BLAST-2. ALIGN, AL1CN-2 or 
Megalign (DNASTAR) software. Those skilled in the art can determine appropria.e parameters for measuring 
ahgnmcnt. including any algorithms needed to achieve maximal alignment over the full-length of the sequences 
being compared. For purposes herein, however. % nucleic acid sequence identity values are obtained as described 
30 below by using the sequence comparison computer program ALIGN-2. wherein die comple.e source code for ,he 
ALIGN-2 program is provided in Table 1. The ALIGN-2 sequence comparison computer program was authored 
by Gencmech. Inc.. and the source code shown in Table I has been filed with user documen«a«ion in the U S 
Copyright Office. Washington D.C.. 20559. where i. is registered under U.S. Copyright Registration No. 
TXU5I0087. The ALIGN-2 program is publicly available through Genemech. Inc.. Sou* San Francisco. 
35 California or may be compiled from the source code provided in Table 1. The ALIGN-2 program should be 
compiled for use on a UN.X operating system, preferably digital UNIX V4.0D. All sequence comparison 
parameters are se. by the ALIGN-2 program and do not vary. 
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For purposes herein, the % nucleic acid sequence identity of a given nucleic acid sequence C to. with, or 
against a given nucleic acid sequence D (which can alternatively be phrased as a given nucleic acid sequence C that 
has or comprises a certain % nucleic acid sequence identity to, with, or against a given nucleic acid sequence D) 
is calculated as follows: 

100 times the fraction W/2 



where W is the number of nucleotides scored as identical matches by the sequence alignment program ALIGN-2 

1 5 in * at Program's alignment of C and D, and where Z is the total number of nucleotides in D. It will be appreciated 

that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence D, the % nucleic 

acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to C As examples of % 

10 nucleic acid sequence idemit^^ 

20 idcntit y of * e nuc,eJc ac 'd sequence designated "Comparison DNA" to the nucleic acid sequence designated "PRO- 

DNA". 

Unless specifically stated otherwise, all % nucleic acid sequence identity values used herein are obtained as 
described above using the ALIGN-2 sequence comparison computer program. However, % nucleic acid sequence 
25 15 idemit y ma >' a,so bc determined using the sequence comparison program NCBI-BLAST2 (Ahschul ct al, Nucleic 

AcidsRes " 25:3389-3402 (1997)). The NCBI-BLAST2 sequence comparison program may be downloaded from 
http://www.ncbi.nim.nih.gov. NCBI-BLAST2 uses several search parameters, wherein all of those search 
parameters are set to default values including, for example, unmask = yes, strand = all, expected occurrences = 1 0, 
minimum low complexity length - 1 5/5, multi-pass e-value = 0.0 1 , constant for multi-pass « 25, dropoff for final 
20 gapped alignment - 25 and scoring matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is employed for sequence comparisons, the % nucleic acid sequence 
identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which can 
alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid sequence 
identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 
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100 times the fraction W/Z 



where W is the number of nucleotides scored as identical matches by the sequence alignment program NCBI- 
BLAST2 in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will be 
appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence D, 
the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to C. 

In addition, % nucleic acid sequence identity values may also be generated using the WU-BLAST-2 
computer program (Altschul el aL Methods in Enzymolopy 266:460-480 (1996)). Most of the WU-BLAST-2 
search parameters are set to the default values. Those not set to default values. U. % the adjustable parameters, are 
set with the following values: overlap span = 1, overlap fraction - 0.125. word threshold (T) - 1 1, and scoring 
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5 matrix - BLOSUM62. For purposes herein, a % nucleic acid sequence identity value is determined by dividing 

(a) the number of matching identical nucleotides between the nucleic acid sequence of the PRO polypeplide- 
encoding nucicic acid molecule of interest having a sequence derived from the native sequence PRO polypeptide- 
encoding nucleic acid and the comparison nucleic acid molecule of interest (/.*. the sequence against which the 
10 5 PR ° P^W^ncoding nucicic acid molecule of interest is being compared which may be a variant PRO 

polynucleotide) as determined by WU-BLAST-2 by (b) the total number of nucleotides of the PRO polypcptide- 
encoding nucleic acid molecule of interest. For example, in the statement "an isolated nucleic acid molecule 
comprisinganucleic acid sequence A which has or havingat least 80% nucleic acid sequence identity to the nucleic 
15 aCid sequence B " mc nucle * acid sequence A is the comparison nucleic acid molecule of interest and the nucicic 

10 acid sequence B is the nucleic acid sequence of the PRO polypeptide-encoding nucleic acid molecule of interest. 

In other embodiments, PRO variant polynucleotides are nucleic acid molecules that encode an active PRO 
polypeptide and which are capable of hybridizing, preferably under stringent hybridization and wash conditions, 
to nucleotide sequences encoding the full-length PRO polypeptide shown in Figure 2 (SEQ ID NO:4). Figure 4 
(SEQ ID NO:9), Figure 6 (SEQ ID N0:I4), Figure 8 (SEQ ID N0:I6) . Figure 10 (SEQ ID NO:2l), Figure 12 
15 (SEQ IDNO:26), Figure 14 (SEQ ID NO:3l), Figure I6(SEQ IDNO:36). Figure 18 (SEQ IDNO:4i), Figure 20 
(SEQ ID NO:46), Figure 22 (SEQ ID NO:5 1 ), Figure 24 (SEQ ID NO:56), Figure 26 (SEQ ID NO:62) ? Figure 28 
(SEQ ID NO:67), Figure 30 (SEQ ID NO:72), Figure 32 (SEQ ID NO:77), Figure 34 (SEQ ID NO:85), Figure 36 
(SEQ ID NO:90). Figure 38 (SEQ ID NO:98), Figure 40 (SEQ ID NO: 1 07), Figure 42 (SEQ ID NO: 1 12), Figure 
44 (SEQ ID NO: 1 1 7), Figure 46 (SEQ ID NO:127), Figure 48 (SEQ ID NO: 132). Figure 50 (SEQ ID NO: 137), 
20 Figure 52 (SEQ ID NO: 143), Figure 54 (SEQ ID N0:I48), Figure 56 (SEQ ID NO:153), Figure 58 (SEQ ID 
NO: 155), Figure60 (SEQ JD NO: J 60). Figure 62 (SEQ IDNO:162), Figure 64 (SEQ IDNO:170), Figure 66(SEQ 
ID NO: 181), Figure 68 (SEQ ID NO: 1 83), Figure 70 (SEQ ID NO: 191), Figure 72 (SEQ ID NO: 1 93), Figure 74 
(SEQIDNO:195), Figure 76 (SEQ ID NO: 1 97), Figure 78 (SEQ ID NO: 199). Figure 80 (SEQ I DNO:20 1 ). Figure 
82 (SEQ ID NO:203), Figure 84 (SEQ ID NO:205), Figure 86 (SEQ ID NO:2I4). Figure 88 (SEQ ID NO:2 16), 
25 Figure 90 (SEQ ID NO:2 18), Figure 92 (SEQ ID NO:220), Figure 94 (SEQ ID NO:222),and Figure 96 (SEQ ID 
NO:227), respectively. PRO variant polypeptides may be those that are encoded by a PRO variant polynucleotide. 

The term "positives", in the context of the amino acid sequence identity comparisons performed as described 
above, includes amino acid residues in the sequences compared that are not only identical, but also those that have 
similar properties. Amino acid residues that score a positive value to an amino acid residue of interest are those 
30 m eithcr idcmical t0 thc amino acid «*idue of interest or are a preferred substitution (as defined in Table 3 
below) of the amino acid residue of interest. 

For purposes herein, the % value of positives of a given amino acid sequence A to, with, or against a given 
amino acid sequence B (which can alternatively be phrased as a given amino acid sequence A that has or comprises 
a certain % positives to, with, or against a given amino acid sequence B) is calculated as follows: 

JJ 1 00 times the fraction X/Y 



20 



25 



30 



35 



45 



50 



56 



55 



10 



30 



35 



WO 00/32221 PCT/US99/28313 
where X is the number of amino acid residues scoring a positive value by the sequence alignment program ALIGN- 
2 in that program's alignment of A and B, and where Y is the total numberofam.no acid residues in B. It will be 
appreciated that where the length of amino acid sequence A is not equal to the length of amino acid sequence B, 
the % positives of A to B will not equal the % positives of B to A. 

"Isolated, when used to describe the various polypeptides disclosed herein, means a polypeptide that has been 
identified and separated and/or recovered from a component of its natural environment. Preferably, the isolated 
polypeptide is free of association with all components with which it is naturally associated. Contaminant 
components of its natural environment are materials that would typically interfere with diagnostic or therapeutic 
uses for the polypeptide, and may include enzymes, hormones, and other proteinaceous or non-proteinaceous 
solutes. In preferred embodiments; the polypeptide will be purified (I) to a degree sufficient to obtain at least 15 
residues of N-terminal or internal amino acid sequence by use of a spinning cup sequenator, or (2) to homogeneity 
by SDS-PAGE under non-reducing or reducing conditions using Coomassic blue or, preferably, silver stain. 
Isolated polypeptide includes polypeptide insitu within recombinant cells, since at least one component of the PRO 
natural environment will not be present. Ordinarily, however, isolated polypeptide will be prepared by at least one 
15 purification step. 

An "isolated" nucleic acid molecule encoding a PRO polypeptide or an "isolated" nucleic acid molecule 
encoding an anti-PRO antibody is a nucleic acid molecule that is identified and separated from at least one 
contaminant nucleic acid molecule with which it is ordinarily associated in the natural source of the PRO-encoding 
nucleic acid or the natural source of the ami-PRO-encoding nucleic acid. Preferably, the isolated nucleic acid is 
free of association with all components with which it is naturally associated. An isolated PRO-encoding nucleic 
acid molecule or an isolated ami-PRO-encoding nucleic acid molecule is other than in the form or setting in which 
it is found in nature. Isolated nucleic acid molecules therefore are distinguished from the PRO-encoding nucleic 
acid molecule or from the anti-PRO-encoding nucleic acid molecule as it exists in natural cells. However, an 
isolated nucleic acid molecule encoding a PRO polypeptide or an isolated nucleic acid molecule encoding an anti- 
PRO antibody includes PRO-nucleic acid molecules or anti-PRO-nucleic acid molecules contained in cells that 
ordinarily express PRO polypeptides or anti-PRO antibodies where, for example, the nucleic acid molecule is in 
a chromosomal location different from that of natural cells. 

The term "control sequences" refers to DNA sequences necessary for the expression of an operably linked 
coding sequence in a particular host organism. The control sequences that are suitable for prokaryotes, for example, 
include a promoter, optionally an operator sequence, and a ribosomc binding site. Eukaryotic cells are known to 
utilize promoters, polyadenylation signals, and enhancers. 

Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic acid 
sequence. For example. DNA for a presequence or secretory leader is operably linked to DNA for a PRO 
polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or 
enhancer is operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosomc 
binding site is operably linked to a coding sequence if it is positioned so as to facilitate translation. Generally, 
"operably linked" means that the DNA sequences being linkedare contiguous, and, in the case of a secretory leader, 
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contiguous and in reading phase. However, enhaneers do no. have to be contiguous. Linking is accomplished bv 
hgation at convenient restriction sites. If such sites do no, exist, the synthetic oligonucleotide adaptors or linkers 
are used in accordance with conventional practice. 

"Stringency-ofhybridizationreactionsisreadilydetenninablebvoneof ordinary skill in the art. and generally 
5 is an empirical calculation dependent upon probe length, washing temperature, and sal, concentration. In general, 
longer probes require higher temperatures for proper annealing, while shorter probes need lower temperatures 
Hybridization generally depends on the ability of denatured DNA to reanncal when complementary strands are 
present in an environment below their melting temperature. The higher the degree of desired homology between 
the probe and hybridizable sequence, the higher the relative temperature that can be used. As a result, i, follows 
10 that higher reiative temperatures would tend to make the reaction conditions more stringent, while lower 
temperatures less so. For additional details and explanation of stringency of hybridization reactions. ,ee.Ausubel 
cl ai, Current Protocols in Mojeffljar Bjolooy (Wiley Interscience Publishers, 1995). 

"Stringent conditions'or "high-stringency conditions", as defined herein, may be identified by d,ose.haf(l) 
employ low ionic strength and high temperature for washing, for example, 0.015 M sodium chloride/0.0015 M 
S od.u n ,ci fr atey0. l% sodiumdodecylsu.rateat50-C;(2) employ during hybridization a denaturing agent such as 
formam.de, for example, 50% (v/v) formamide with 0..% bovine serum albumin*).!-/. Ficoll/0 1% 
polyvinylpyrrolidone^ sodium phosphate buffer a. pH 6.5 with 750 mM sodium chloride, 75 mM sodium 
eimue a, 42"C; or (3) employ 50% formamide. 5 x SSC (0.75 M NaCI, 0.075 M sodium citrate), 50 mM sodium 
phosphate (pH 6.8), 0..% sodium pyrophosphate. 5 x Denhardfs solution, sonicated salmon sperm DNA (50 
«5/ml). 0. .% SDS. and .0% dexuan sulfate at 42'C, with washes a. 42'C in 0.2 x SSC (sodium chloride/sodium 

cnra,e)and50%fonnamideat55-C.followedbyahigh-stringencywasheonsis,ingof0.1xSSCcontainingEDTA 
at55°C. 

"Moderately-stringent conditions" may be identified as described by Sambrook col., Moleculardnnin.,. a 
laboratory Manual (New York: Cold Spring Harbor Press. .989), and include ,he use of washing solution and 
hybnd,za.,on conditions (e.g.. temperature, ionic strength. and% SDS) less stringent than mose described above. 
An example of moderately stringen, conditions is overnight incubation at 37°C in a solution comprising- 20% 
formamide. 5 x SSC (1 50mM NaCI. 15 mM trisodium citrate). 50 mM sodium phosphate (pH 7.6). 5 x De nhard f s 
solution, I0%dex ff ansulfa,e 1 a n d20mg/mldena,uredshcared salmon spem, DNA.followedbywashingmefil,ers 
in 1 xSSCa,abou.37-50>C. The skilled anisan will recognize how to adjust the temperature, ionic strength, etc. 
as necessary to accommodate factors such as probe length and the like. 

The modifier "epi.ope-tagged" when used herein refers to a chimeric polypeptide comprising a PRO 
polypeptide fused to a "tag polypeptide". The Ug polypeptide has enough residues to provide an epitope against 
which an antibody can be made, yet is shon enough such that it does not interfere with activity of the polypeptide 
«o which i, is fused. The tag polypeptide preferably also is fairly unique so that the antibody does not substantially 
cross-react with other epitopes. Suitable tag polypeptides generally have a. leas, six amino acid residues and 
usually between about 8 and 50 amino acid residues (preferably, between about 10 and 20 amino aeid residues). 
"Active" or "activity" in the contextof PRO variants refers to form(s) of PRO proteins that retainthe biologic 
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and/or immunologic activities of a native or naturally-occurring PRO polypeptide. 

"Biological activity- in the context of a molecule that antagonizes a PRO polypeptide that can be identified 
by the screening assays disclosed herein (e.g., an organic or inorganic small molecule, peptide, etc.) is used to refer 
to the ability of such molecules to bind or complex with the PRO polypeptide identified herein, or otherwise 
5 interfere with the interaction of the PRO polypeptides with other cellular proteins or otherwise inhibits the 
transcription or translation of the PRO polypeptide. Particularly preferred biological activity includes cardiac 
hypertrophy.activity that acts on systemic disorders that affect vessels, such as diabetes mellitus, as well as diseases 
of the arteries, capillaries, veins, and/or lymphatics, and cancer. 

The term "antagonist" is used in the broadest sense, and includes any molecule that partially or fully blocks, 
10 inhibits, or neutralizes one or more of the biological activities of a native PRO polypeptide disclosed herein, for 
example, if applicable, its mitogenic or angiogenic activity. Antagonists of a PRO polypeptide may act by 
interfering with the binding of a PRO polypeptide to a cellular receptor, by incapacitating or killing cells that have 
been activated by a PRO polypeptide, or by interfering with vascular endothelial cell activation after binding of a 
PRO polypeptide to a cellular receptor. AH such points of intervention by a PRO polypeptide antagonist shall be 
considered equivalent for purposes of this invention. The antagonists inhibit the mitogenic. angiogenic, or other 
biological activity of PRO polypeptides, and thus are useful forthe treatment of diseases or disorders characterized 
by undesirable excessive neovascularization, including by way of example tumors, and especially solid malignant 
tumors, rheumatoid arthritis, psoriasis, atherosclerosis, diabetic and other retinopathies, retrolental fibroplasia, age- 
related macular degeneration, neovascular glaucoma, hemangiomas, thyroid hyperplasias (including Grave's 
20 disease), corneal and other tissue transplantation, and chronic inflammation. The antagonists also are useful for 
the treatment of diseases or disorders characterized by undesirable excessive vascular permeability, such as edema 
associated with brain tumors, ascites associated with malignancies, Meigs' syndrome, lung inflammation, nephrotic 
syndrome, pericardial effusion (such as that associated with pericarditis), and pleural effusion. In a similar manner, 
the term "agonist" is used in the broadest sense and includes any molecule that mimics a biological activity of a 
native PRO polypeptide disclosed herein. Suitable agonist or antagonist molecules specifically include agonist or 
antagonist antibodies or antibody fragments, fragments, or amino acid sequence variants of native PRO 
polypeptides, peptides, small organic molecules, etc. 

A "small molecule" is defined herein to have a molecular weight below about 500 daltons. 
The term "PRO polypeptide receptor" as used herein refers to a cellular receptor for a PRO polypeptide, 
ordinarily a cell-surface receptor found on vascular endothelial cells, as well as variants thereof that retain the 
ability to bind a PRO polypeptide. 

"Antibodies" (Abs)and "immunoglobulins" (Igs) are glycoproteins having thesame structural characteristics. 
While antibodies exhibit binding specificity to a specific antigen, immunoglobulins include both antibodies and 
other antibody-like molecules that lack antigen specificity. Polypeptides of the latter kind are, for example, 
produced at low levels by the lymph system and at increased levels by myelomas. The term "antibody" is used in 
the broadest sense and specifically covers, without limitation, intact monoclonal antibodies, polyclonal antibodies, 
multispecific antibodies (e.g., bispecific antibodies) formed from at least two intact antibodies, and antibody 
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5 fragments, so long as they exhibit the desired biological activity. 

••Native antibodies" and "native immunoglobulins" arc usually heterotetrameric glycoproteins of about 
1 50,000 daltons, composed of two identical light (L) chains and two identical heavy (H) chains. Each light chain 
is linked to a heavy chain by one covalem disulfide bond, while the number of disulfide linkages varies among the 
10 5 hMVy chainsof d^crent immunoglobulin isotypes. Each heavy and light chain alsohas regularly spaced imrachain 

disulfide bridges. Each heavy chain has at one end a variable domain <V H ) followed by a number of constant 
domains. Each light chain has a variable domain at one end (V L ) and a constant domain at its other end; the 
constant domain of the light chain is aligned with the first constant domain of the heavy chain, and the light-chain 
15 Variablc domain is a,i S ned wilh the variable domain of the heavy chain. Particular amino acid residues are believed 

10 to form an interface between the light- and heavy-chain variable domains. 

The term "variable" refers to the fact that certain portions of the variable domains differ extensively in 
sequence among antibodies and are used in the binding and specificity of each particular antibody to and for its 
20 particular antigen. However, the variability is not evenly distributed throughout the variable domains of antibodies. 

It is concentrated in three segments called complementariry-determining regions (CDRs) or hypervariable regions 
both in the light-chain and the heavy-chain variable domains. The more highly conserved portions of variable 
domains are called the framework regions (FR). The variable domains of native heavy and light chains each 
comprise four FR regions, largely adopting a P-sheet configuration, connected by three CDRs, which form loops 
connecting, and in some cases forming part of, the |}-sheet structure. The CDRs in each chain are held together in 
close proximity by the FR regions and, with the CDRs from the other chain, contribute to the formation of the 
antigen-binding site of antibodies. See. Kabal et al. t K1H Publ. No.QU^ VoU, pages 647-669 (1991). The 
constant domains are not involved directly in binding an antibody to an antigen, but exhibit various effector 
functions, such as participation of the antibody in antibody-dependent cellular toxicity. 

"Antibody fragments" comprise a portion of an intact antibody, preferably the antigen-binding or variable 
region of the intact antibody. Examples of antibody fragments include Fab. Fab\ F(ab'),, and Fv fragments; 
diabodies;linearantibodies (Zapata eta!., Protein Fn%. T 8f 1 0J: \ 057- 1 062 ( 1 995)): single-chain antibody molecules; 
and multispecific antibodies formed from antibody fragments. 

Papain digestion of antibodies produces two identical antigen-binding fragments, called "Fab-fragments,each 
with a single antigen-binding site, and a residual "Fc" fragment, whose name reflects its ability to crystallize readily. 
Pepsin treatmentyields an F(ab') : fragment that has two antigen-combining sites and is still capable of cross-linking 
antigen. 

TV is the minimum antibod> fragment that contains a complete antigen-recognition and -binding site. This 
region consists of a dimerof one heavy- and one light-chain variablc domain in tight, non-covalent association. 
It is in this configuration that the three CDRs of each variable domain interact to define an antigen-binding site on 
the surface of the V H -V L dimer. Collectively, the six CDRs confer antigen-binding specificity to the antibody. 
However, even a single variable domain (or half of an Fv comprising only three CDRs specific for an antigen) has 
the ability to recognize and bind antigen, although at a lower affinity than the entire binding site. 

The Fab fragment also contains the constant domain of the light chain and the first constant domain (CHI) 
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of the heavy chain. Fab* fragments differ from Fab fragments by the addition of a few residues at the carboxy 
terminus of the heavy chain CH I domain including one or more cysteines from the antibody hinge region. Fab'-SH 
is the designation herein for Fab' in which the cysteine residues) of the constant domains bear a free thiol group. 
FCab'), antibody fragments originally were produced as pairs of Fab' fragments that have hinge cysteines between 
5 them. Other chemical couplings of antibody fragments are also known. 

The "light chains" of antibodies (immunoglobulins) from any vertebrate species can be assigned to one of two 
clearly distinct types, called kappa (k) and lambda (A), based on the amino acid sequences of their constant 
domains. 

Depending on the amino acid sequence of the constant domain of their heavy chains, immunoglobulins can 
10 be assigned to different classes. There are five major classes of immunoglobulins: IgA, IgD. IgE, IgG, and IgM; 
and several of these may be further divided into subclasses (isotypes), e.g., IgG I , IgG2, IgG3. IgG4, IgA, and IgA2. 
The heavy-chain constant domains that correspond to the different classes of immunoglobulins are called a, 6, e, 
Y, and pt, respectively. The subunit structures and three-dimensional configurations of different classes of 
immunoglobulins are well known. 
15 The term "monoclonal antibody" as used herein refers to an antibody obtained from a population of 

substantially homogeneous antibodies, /.c, the individual antibodies comprising the population are identical except 
forpossible naturally-occurring mutations that may be present in minoramounts. Monoclonal antibodies arehighly 
specific, being directed against a single antigenic site. Furthermore, in contrast to conventional (polyclonal) 
antibody preparations that typically include different antibodies directed against different determinants (epitopes), 
20 each monoclonal antibody is directed against a single determinant on the antigen. In addition to their specificity, 
the monoclonal antibodies are advantageous in that they are synthesized by the hybridoma culture, uncontaminated 
by other immunoglobulins. The modifier "monoclonal" indicates the character of the antibody as being obtained 
from a substantially homogeneous population of antibodies, and is not to be construed as requiring production of 
the antibody by any particular method. For example, the monoclonal antibodies to be used in accordance with the 
present invention may be made by the hybridoma method first described by Kohler et at, Nature . 256 : 495 (1975). 
ormay be made by recombinant DNA methods (see, e.g., U.S. Patent No. 4,8 1 6,567). The "monoclonal antibodies'* 
may also be isolated from phage antibody libraries using the techniques described in Clackson ctai. Nature. 352 : 
624-628 (1991) and Marks et ai. J. Mol. Biol.. 222 : 581-597(1991), for example. 

The monoclonal antibodies herein specifically include "chimeric" antibodies (immunoglobulins) in which a 
portion of the heavy and'or light chain is identical with or homologous to corresponding sequences in antibodies 
derived from a particular species or belonging to a particular antibody class or subclass, while the remainder of the 
chain(s) is identical with or homologous to corresponding sequences in antibodies derived from another species 
or belonging to another antibody class or subclass, as well as fragments of such antibodies, so long as they exhibit 
the desired biological activity. U.S. Patent No. 4,81 6,567; Morrison era/., Proc.Natl. Acad. Sci. USA. 81; 6851- 
6855(1984). 

"Humanized" forms of non-human (e.g., murine) antibodies are chimeric immunoglobulins, immunoglobulin 
chains, or fragments thereof (such as Fv, Fab, Fab', F(ab'), or other antigen-binding subsequences of antibodies) 
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5 th at contain minima! sequence derived from non-human immunoglobulin. For the most part, humanized antibodies 

are human immunoglobulins (recipient antibody) in which residues from a CDR of the recipient are replaced by 
residues from a CDR of a non-human species (donor antibody) such as mouse, rat or rabbit having the desired 
specificity, affinity, and capacity. In some instances, Fv FR residues of the human immunoglobulin are replaced 
10 5 corr «P<>nding non-human residues. Furthermore, humanized antibodies may comprise residues that are found 

neither in the recipient antibody nor in the imported CDR or framework sequences. These modifications are made 
to further refine and maximize antibody performance. In general, the humanized antibody will comprise 
substantially all of at least one, and typically two, variable domains, in which all or substantially all of the CDR 
15 regions correspond to those of a non-human immunoglobulin and all or substantially all of the FR regions are those 

10 of a human immunoglobulin sequence. The humanired antibody preferably also will comprise at least a portion 
of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin. For further details, see 
Jones etoL Nature, 321: 522-525 (1986); Reichmann etal, Nature . 332: 323-329 (1988); and Presta, Curr. Op. 
20 SwiCt BioL * 593-596 (1992). The humanized antibody includes a PRIMAT1ZED™ antibody wherein the 

antigen-binding region of the antibody is derived from an antibody produced by immunizing macaque monkeys 
1 5 with the antigen of interest. 

"Single-chain Fv" or W antibody fragments com prise the V H and V L domains of an antibody, wherein these 
25 d ° mainS m PrCSent in 3 Sing,e P ol yP e P tide chain - Preferably, the Fv polypeptide further comprises a polypeptide 

linker between the V H and V L domains that enables the sFv to form the desired structure for antigen binding. For 
a review of sFv^e, Pluckthun in The Pharmacol of Monoclnnai Amibodies Vol. m. Rosenburg and Moore, 
20 eds. (Springer- Verlag: New York, 1 994), pp. 269-3 1 5. 
30 ^ lerm " diabo dies" refers to small antibody fragments with two antigen-binding sites, which fragments 

comprise a heavy-chain variable domain (V„) connected to a light-chain variable domain (VJ in the same 
polypeptide chain (V H - V L ). By using a linker that is too short to allow pairing between the two domains on the 
same chain, the domains are forced to pair with the complementary domains of another chain and create two 
25 antigen-binding sites. Diabodies arc described more fully in, for example, EP 404,097; WO 93/1 1161; and 
Hollinger*/ ai, Proc. Natl. Acad. Sci USA 90: 6444-6448 (1993). 

An "isolated" antibody is one that has been identified and separated and/or recovered from a component of 
its natural environment. Contaminant components of its natural environment arc materials that would interfere with 
diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and other proteinaceous or 
30 nonproteinaccous solutes. In preferred embodiments, the antibody will be purified (I) to greater than 95% by 
weight of antibody as determined by the Lowry method, and most preferably more than 99% by weight, (2) to a 
degree sufficient to obtain at least 15 residues of N-terminai or internal amino acid sequence by use of a spinning 
cupsequenator,or(3)to homogeneity by SDS-PAGE under reducing or nonreducing conditions using Coomassil 
blue or, preferably, silver stain. Isolated antibody includes the antibody in situ within recombinant cells, since at 
35 least one component of the antibody's natural environment will not be present. Ordinarily, however, isolated 
antibody will be prepared by at least one purification step. 

The word "label- when used herein refers to a detectable compound or other composition that is conjugated 



35 



40 



45 



50 



62 



55 



10 



WO 00/32221 PCT/US99/28313 
direcily or indirectly to the antibody so as to generate a "labeled" antibody. The label may be detectable by itself 
(e.g., radioisotope labels or fluorescent labels) or, in the case of an enzymatic label, may catalyze chemical 
alteration of a substrate compound or composition that is detectable. Radionuclides that can serve as detectable 
labels include, for example, 1-131. 1-123, M25. Y-90. Rc-188. At-21 1, Cu-67, Bi-2!2, and Pd-109. The label may 
also be a non-detectable entity such as a toxin. 

By "solid phase" is meant a non-aqueous matrix to which an antibody of the present invention can adhere. 
Examples of solid phases encompassed herein include those formed partially or entirely of glass {e.g., controlled 
pore glass), polysaccharides (e.g.. agarose), polyacryiamides, polystyrene, polyvinyl alcohol and silicones. In 
15 certain embodiments, depending on the context, the solid phase can comprise the well of an assay plate; in others 

10 it is a purification column (<?.*., an affinity chromatography column). This term also includes a discontinuous solid 
phase of discrete particles, such as those described in U.S. Patent No. 4,275,149. 

A "liposome" is a small vesicle composed of various types of lipids, phospholipids and/or surfactant that is 
20 uscfa] for de,iver y of a dru S (such as the PRO polypeptide or antibodies thereto disclosed herein) to a mammal. 

The components of the liposome are commonly arranged in a bilayer formation, similar to the lipid arrangement 
1 5 of biological membranes. 

As used herein, the term "immunoadhesin* designates antibody-like molecules that combine the binding 
specificity of a heterologous protein (an "adhesin") with the effector functions of immunoglobulin constant 
domains. Structurally, the immunoadhesins comprise a fusion of an am ino acid sequence with the desired binding 
specificity that is other than the antigen recognition and binding site of an antibody (/.*., is "heterologous"), and 
an immunoglobulin constant domain sequence. The adhesin part of an immunoadhesin molecule typically is a 
contiguous amino acid sequence comprising at least the binding site of a receptor or a ligand. The immunoglobulin 
constant domain sequence in the immunoadhesin may be obtained from any immunoglobulin, such as IgG- 1 , IgG- 
2, IgG-3, or IgG-4 subtypes, IgA (including IgA-I and lgA-2), IgE, lgD, or IgM. 
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N Compositions and Methods of the Invention 
35 25 A. PRO Variants 

In addition to the full-length native sequence PRO polypeptides described herein, it is contemplated that PRO 
variants can be prepared. PRO variants can be prepared by introducing appropriate nucleotide changes into the 
PRO DNA, and/or by synthesis of the desired PRO polypeptide. Those skilled in the art will appreciate that amino 
acid changes may alter post-translational processes of the PRO polypeptide, such as changing the number or 
30 position of glycosylation sites or altering the membrane anchoring characteristics. 

Variations in the native full-length sequence PRO polypeptide or in various domains of the PRO polypeptide 
described herein, can be made, for example, using any of the techniques and guidelines for conservative and non- 
conservative mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a substitution, 
deletion or insertion of one or more codons encoding the PRO polypeptide that results in a change in the amino acid 
35 sequence of the PRO polypeptide as compared with the native sequence PRO polypeptide. Optional ly the variation 
is by substitution of at least one amino acid with any other amino acid in one or more of the domains of the PRO 
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polypeptide. Guidance in determining which amino acid residue may be inserted, substituted or deleted without 
adversely affecting the desired activity may be found by comparing the sequence of the PRO polypeptide with that 
of homologous known protein molecules and minimizing the number of amino acid sequence changes made in 
regions of high homology. Amino acid substitutions can be the result of replacing one amino acid with another 
amino acid having similar structural and/or chemical properties, such as the replacement of a leucine with a serine, 
i.e., conservative amino acid replacements. Insertions or deletions may optionally be in the range of about 1 to 5 
amino acids. The variation allowed may be determined by systematically making insertions, deletions or 
substitutions of amino acids in the sequence and testing the resulting variants for activity exhibited by the full- 
length or mature native sequence. 

In particular embodiments, conservative substitutions of interest arc shown in Table 3 under the heading of 
preferred substitutions, if such substitutions result in a change in biological activity, then more substantial changes, 
denominated exemplary substitutions in Table 3, or as further described below in reference to amino acid classes, 
are introduced and the products screened. 

Table 3 



OriginaJ 

Residue 

Ala (A) 
Arg (R) 
Asn (N) 
Asp (D) 
Cys(C) 
Gln(Q) 
Glu (E) 
Gly(G) 
His(H) 
He (J) 

Leu (L) 

Lys(K) 

Met(M) 

Phe(F) 

Pro(P) 

Ser(S) 

Thr(T) 

Trp(W) 

Tyr(Y) 

Val (V) 



Exemplary 

Substitutions 

val; leu; ile 

lys; gin; asn 

sin; his; lys; arg 

glu 

ser 

asn 

asp 

pro; ala 

asn; gin; lys; arg 

leu; val; met; ala; phe; 

norleucine 

norleucine; ile; val; 

met; aJa; phe 

arg; gin; asn 

leu; phe; ile 

leu; val; ile; ala; tyr 

ala 

thr 

ser 

tyr; phe 

trp; phe; thr; ser 
ile; leu; met; phe; 
ala; norleucine 



Preferred 

Substitutions 

val 
lys 
gin 
glu 
ser 
asn 
asp 
ala 
arg 

leu 

ile 
arg 
leu 
leu 
ala 
thr 
ser 

■y 

phe 
leu 



Substantia! modifications in function or immunological identity of the PRO polypeptide are accomplished by 
selecting substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide 
backbone in the area of the substitution, for example, as a sheet or helical conformation, (b) the charge or 
hydrophobiciry of the molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues are 
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5 divided into groups based on common side-chain properties: 

( 1 ) hydrophobic: norleucine, met ala, val, leu, ile; 

(2) neutral hydrophilic: cys, scr, thr, 

(3) acidic: asp, glu; 

j g ^ (4) basic: asn, gin. his, lys, arg; 

(5) residues that influence chain orientation: gly, pro; and 

(6) aromatic: top, tyr, phe. 

Non-conservative substitutions will entail exchanging a member of one of these classes for another class. 
15 Such SUDS "™cd residues also may be introduced into the conservative substitution sites or, more preferably, into 

10 the remaining (non-conserved) sites. 

The variations can be made using methods known in the an such as olieonuclcotide-mediated (site-directed) 
mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis [Carter et a/., Nucl. Acids Res 
J3:433 1 (1 986); Zoller et of., Nucl. Acids Res., 10:6487 (1987)1, cassette mutagenesis [Wells et at., Gene, 34:3 1 5 
(1 985) J, restriction selection mutagenesis [Wells et <*/., Philos. Trans. R. Soc. London SerA 317:415 (1986)) or 
15 other known techniques can be performed on the cloned DNA to produce the PRO variant DNA. 

Scanning amino acid analysis can also be employed to identify one or more amino acids along a contiguous 
sequence. Among the preferred scanning amino acids are relatively small, neutral amino acids. Such amino acids 
include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid among this 
group because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the main-chain 
20 conformation of the variant [Cunningham and Wells, Science . 244: 1081-1085 (1989)]. Alanine is also typically 
preferred because it is the most common amino acid. Further, it is frequently found in both buried and exposed 
positions [Creighton, The Proteins, ( W.H. Freeman & Co., N.Y.); Chothia, J. Mot. Biol.. 150:1 (1 976)J. If alanine 
substitution does not yield adequate amounts of variant, an isoteric amino acid can be used. 
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B. Modifications of PRO Polypeptides 

25 Covalent modifications of PRO polypeptides are included within the scope of this invention. One type of 

covalent modification includes reacting targeted amino acid residues of a PRO polypeptide with an organic 
derivatizing agent that is capable of reacting with selected side chains or the N- or C- terminal residues of the PRO 
polypeptide. Deri vatizat ion with bifunctional agents is useful, for instance, for crosslinking a PRO polypeptide to 
a water-insoluble support matrix or surface for use in the method for purifying ami-PRO antibodies, and vice-versa. 

30 Commonlyusedcrosslinkingagentsinclude,^ 

succinimide esters, for example, esters with 4-azidosalicylic acid, homobifunctional imidoesters. including 
disuccinimidy! esters such as 3 r 3-dithiobis(succinimidylpropionate), bifunctional maleimides such as bis-N- 
maleimido-1.8-octane and agents such as methyI-3-[(p-a*idophenyl)dithio]propioimidate. 

Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 

35 glutamyl and aspartyl residues, respectively, hydroxy lation of proline and lysine, phosphorylation of hydroxyl 
groups of seryl or threonyl residues, methylation of the a-amino groups of lysine, arginine, and histidine side chains 

65 



55 



WO 00/32221 PCT/US99/28313 
5 IT E ' Cre 'S>"on. Proteins: Structure and Mntecnl ar Properties. W.H. Freeman & Co., San Francisco, pp. 79-86 

(1983)], acetylation of the N-terminal amine, and amidation of any C-terminal carboxyl group. 

Another type of covalent modif»cation or the PRO polypeptide included within the scope of this invention 
comprises altering the native glycosylate pattern of the polypeptide. "Altering the native glycosylate pattern" 
10 5 is imcnded for P ur P°ses herein to mean deleting one or more carbohydrate moieties found in native sequence PRO 

polypeptides (either by removing the underlying glycosylate site or by deleting the glycosylate by chemical 
and/or enzymatic means), and/or adding one or more glycosylation sites that are not present in the native sequence 
PRO polypeptide. In addition, the phrase includes qualitative changes in the glycosylate of the native proteins, 
15 involving a change in the nature and proportions of the various carbohydrate moieties present. 

10 Addition of glycosylation sites to the PRO polypeptide may be accomplished by altering the amino acid 

sequence. The alteration may be made, for example, by the addition of, or substitution by, one or more serine or 
threonine residues tothe native sequence PRO polypeptide (for blinked glycosylation sites). ^ 
20 SCqUenCe °P tiona,| y be a,tered throu S* Ganges at the DNA level, particularly by mutating the DNA encoding 

the PRO polypeptide at preselected bases such that codons are generated that will translate into the desired amino 
15' acids. 

Another means of increasing the number of carbohydrate moieties on the PRO polypeptide is by chemical or 
25 enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art. e.g. 9 in WO 87/05330 

published 1 1 September 1987, and in Aplin and Wriston, CRCCrit. Rev. Binchem , pp . 259-306 (1981). 

Removal of carbohydrate moieties present on the PRO polypeptide may be accomplished chemically or 
20 enzymatically or by mutational substitution of codons encoding for amino acid residues that serve as targets for 
glycosylation. Chemical deglycosylation techniques are known in the art and described, for instance, by 
Hakimuddin. et aL Arch. Biochem. Biophvs 259:52 ( 1 987) and by Edge et at., Anal Biochem.. J_I8:I31 (1981). 
Enzymatic cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a variety of endo- and 
cxo-glycosidases as described by Thotakura eta/., Meth. EnzvmoL 138:350 (1987). 
25 Another type of covalent modification of PRO polypeptides comprises linking the PRO polypeptide to one 

of a variety of nonproteinaceous polymers, e.g., polyethylene glycol (PEG), polypropylene glycol, or 
polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835; 4.496,689; 4,30U44; 4,670,417; 
4,791,192 or 4,179,337. 

The PRO polypeptides of the present invention may also be modified in a way to form a chimeric molecule 
30 comprising the PRO polypeptide fused to another, heterologous polypeptide or amino acid sequence. 

In one embodiment, such a chimeric molecule comprises a fusion of the PRO polypeptide with a tag 
polypeptide which provides an epitope to which an ami-tag antibody can selectively bind. The epitope tag is 
generaltyplacedatAeamm^ The presence of such epitope-tagged 

forms of the PRO polypeptide can be detected using an antibody against the tag polypeptide. Also, provision of 
35 thecpitopctagenabiesto^ 

or another type of affinity matrix that binds to the epitope tag. Various tag polypeptides and their respective 
antibodies are well known in the art. Examples include poly-histidine (poly.His)or poly-histidine-glycine (poly- 



30 



35 



40 



45 



50 



66 



55 



25 



30 



35 



40 



45 



WO 00/32221 PCT/US99/28313 - 

5 His-gly) tags; the flu HA lag polypeptide and its antibody I2CA5 [Field et al. y Mot. Cell. Biol.. 8:2159-2165 

(1988)]; the c-myc tag and the 8F9. 3C7, 6EI0, G4. B7 and 9E 10 antibodies thereto [Evan et aL y Molecular and 
Cellular Biolo°v, 5:3610-36)6 (1985)]; and the Herpes Simplex virus glycoprotein D (gD) tag and its antibody 
[Paborskygf < Protein EnqineerinP. 3£6):547-553 ( 1 990)]. Other tag polypeptides include the Flag-peptide [ Hopp 

10 5 e/q/ » pioTechno| oqY>6:1204-1210(1988)];thcKT3 epitope peptide [Mart in tVo^Scjenc^ 255; 1 92- 194 (1992)]; 

an a-tubu lin epitope peptide [Skinner et aL, J. Biol.Chem.. 266: 15 163- 15 166 (1 991)]; and theT7 gene 1 0 protein 
peptide tag [Lutz-Freyermuth et o/.. Proc. Natl. Acad. Set. USA. 87:6393-6397 (1990)]. 

In an alternative embodiment, the chimeric molecule may comprise a fusion of the PRO polypeptide with an 

15 immunoglobulin or a particular region of an immunoglobulin. For a bivalent form of the chimeric molecule (also 

10 referred to as an "immunoadhesin"). such a fusion could be to the Fc region of an JgG molecule. The Ig fusions 
preferably include the substitution of a soluble (transmembrane domain deleted or inactivated) form of a PRO 
polypeptide in place of at least one variable region within an Ig molecule. In a particularly preferred embodiment, 

20 * e immunoglobulin fusion includes the hinge, CH2 and CH3, or the hinge, CI 1 1 , CH2 and CH3 regions of an IgG I 

molecule. For the production of immunoglobulin fusions see also, US Patent No. 5.428,130 issued June 27, 1995. 

15 C. Preparation of the PRO polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO. In particular, cDNAs encoding PRO polypeptides have been 
identified and isolated, as disclosed in further detail in the Examples below. It is noted that proteins produced in 
separate expression rounds may be given different PRO numbers but the UNQ number is unique for any given 
DNA and the encoded protein, and will not be changed. However, for sake of simplicity, in the present 
specification the protein encoded by DNA359I6-] 161, DNA23339-1 130, DNA 16451-1388, DNA27865-1091. 
DNA27864-1 155, DNA28497-1 130. DNA26847-1395, DNA30942-1 134, DNA32286-1 191, DNA33094-1 131, 
DNA3322I-1133, DNA34434-1 139. DNA35558-1 167, DNA35638-1 141, DNA 33473- 1 176, DNA 3 8260- 1 1 80, 

DNA39969-ll85 7 DNA40628-l216.DNA35595-l228 t DNA4098l-I234.DNA47470-l130-PII>NA47365-l206, 
25 DNA44I84-I319. DNA486I3-1268. DNA29I01-I 122, DNA49646-1327, DNA49829-1346, DNA56405-I357, 
DNA56352-1358, DNA59205-142L DN A53974- 1401, DNA57689- 1385, DNA60615-1483, DNA598 1 4-1486, 
DNA59846-I503, DNA64883-1526. DNA64885-1529, DNA64889-I541, DNA64903-I553, DNA 64 905- 1 5 58, 
DNA65409-I566, DNA65406-1567. DNA61 873-1 574, DNA64966-I575, DNA67300-I605, DNA68872-1620, 
DNA76538-1670, or DNA33087 as well as all further native homologues and variants included in the foregoing 
30 definition of PRO, will be referred to as "PRO", respectively, regardless of their origin or mode of preparation. 

The description below relates primarily to production of PRO polypeptides by culturing cells transformed or 
transfected with a vector containing nucleic acid encoding PRO polypeptides. It is, of course, contemplated that 
alternative methods that are well known in the art may be employed to prepare PRO polypeptides. For instance, 
the PRO polypeptide sequence, or portions thereof, may be produced by direct peptide synthesis using solid-phase 
35 techniques. .Sec, e.g. , Stewart et aL Solid-Phase Peptide SvnthP^ f W H Freeman Co.: San Francisco, CA, 1969); 
Merrifield, J.Am. Chem. Soc. t 85: 2149-2 1 54 (1963). in vitro protein synthesis may be performed using manual 
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techniques or by automation. Automated synthesis may be accomplished, for instance, with an Applied Biosystems 
Peptide Synthesizer (Foster City. CA) using manufacturer's instructions. Various portions of a PRO polypeptide 
may be chemically synthesized separately and combined using chemical or enzymatic methods to produce the full- 
length PRO polypeptide. 



5 i. Isolation of DNA Encoding PRO Polypep tide < 

DNA encoding a PRO polypeptide may be obtained from a cDNA library prepared from tissue believed to 
possess the mRNA encoding the PRO polypeptide and to express it at a detectable level. Accordingly, DNAs 
15 enCOdinS human PR0 Po'yW^es can be conveniently obtained from cDNA libraries prepared from human 

tissues, such as described in the Examples. The gene encoding a PRO polypeptide may also be obtained from a 
10 genomic library or by oligonucleotide synthesis. 

Libraries can be screened with probes (such as antibodies to the PRO polypeptide or oligonucleotides of at 
least about 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screening the cDNA 
or genomic library with the selected probe may be conducted using standard procedures, such as described in 
Sambrook et af. 7 supra. An alternative means to isolate the gene encoding a PRO polypeptide is to use PCR 
15 methodology. Sambrook et aL supra; DielTenbach et ai, PCR Primer A l.*ho rator v Mom.nl Yor k: Cold 
Spring Harbor Laboratory Press, 1995). 

The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 
selected as probes should be of sufficient length and sufficiently unambiguous that false positives are minimized. 
The oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in the library being 
20 screened. Methods of labeling arc well known in the art, and include the use of radiolabels like "P-labeled ATP, 
biotinyiation, or enzyme labeling. Hybridization conditions, including moderate stringency and high stringency, 
are provided in Sambrook et a/., supra. 

Sequences identified in such library screening methods can be compared and aligned to other known 
sequences deposited and available in public databases such as GenBank or other private sequence databases. 
25 Sequence identity (ateither^^ 

full-length sequence can be determined through sequence alignment using computer software programs such as 
ALIGN, DNAstar, and INHERIT, which employ various algorithms to measure homology. 

Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic 
libraries using the deduced amino acid sequence disclosed herein for the first time, and, if necessary, using 
30 conventional primer extension procedures as described in Sambrook et at., supra, to detect precursors and 
processing intermediates of mRNA that may not have been reverse-transcribed into cDNA. 

45 »■ Selection an d Transformation of Host Cells 

Host cells are transfected or transformed with expression or cloning vectors described herein for PRO 
polypeptide production and cultured in con ventional nutrient media modified as appropriatefor inducing promoters. 
35 selecting transformants. or amplifying the genes encoding the desired sequences. The culture conditions, such as 
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5 media, temperature, pH, and the like, can be selected by the skilled artisan without undue experimentation. In 

general, principles, protocols, and practical techn iques for maximizing the productivity of cell cultures can be found 
in Mammalian Cell Biotechnology; A Practical Apnmarh M Butler ed Press. 1 99 1) and Sam brook etal, 
supra. 

10 5 Meth0ds 0f transfecti on are known to the ordinarily skilled artisan, for example, Cal>0 4 treatment and 

electroporation. Depending on the host cell used, transformation is performed using standard techniques 
appropriate to such cells. The calcium treatment employing calcium chloride, as described in Sambrook et al, 
supra, or electroporation is generally used for prokaryotcs or other cells that contain substantial cell-wall barriers. 
15 ,nfeCti ° n Whh A ^ obacreri ^ twefaciens is used for transformation of certain plant cells, as described by Shaw 

10 et a/., Gene, 23: 3 1 5 (1983) and WO 89/05859 published 29 June 1989. For mammalian cells without such cell 
walls, the calcium phosphate precipitation method of Graham and van der Eb, Virology. 52:456-457 ( 1 978) can 
be employed. General aspects of mammalian cell host system transformations have been described in U.S. Patent 
20 N °* 4,399,2 16 * Transfonnali ^ into yeast are typically carried out according to the method of Van Solingen et 

al, LBact. 130: 946 (1977) and Hsiao et al, Proc. Natl Ae.it .Sri [USA} 76: 3829 (1979). However, other 
15 methods for introducing DNA into cells, such as by nuclear microinjection, electroporation, bacterial protoplast 
fusion with intact cells, or polycations, polybrene or polyorni thine, may also be used. For various techniques 
2 5 f ° r ^fr™^ mammalian cells, see, Keown etal. Methods in En^mm^ J85; 52 7-537 (1990) and Mansour 

et al. Nature . 336 : 348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, or higher 
20 eukaryote cells. Suitable prokaryotcs include, but are not limited to, eubacteria, such as Gram-negative or Gram- 
positive organisms, for example, Enterobacteriaceae such as £ coll. Various E. coli strains are publicly available, 
such as £. coliK\2 strain MM294 (ATCC 31,446); E. coll X1776 (ATCC 3 1.537); E. coli strain W3I10 (ATCC 
27,325); and K5 772 (ATCC 53,635). Othersuhable prokaryotic host cells include Enterobacteriaceae such as 
Escherichia, e.g., £ coli, Enterahacter, Envinia, Klebsiella, Proteus. Salmonella, e.g.. Salmonella typhimvnum. 
25 Serratia, e.g., Serratia marcescans. and Shigella, as well as Bacilli such as B. suhtilis and B. lichamformis (e.g., 
A/^m/orm«41PdisclosedinDD266,7IOpublished 12A P ril 1989X 

Streptomyces. These examples are illustrative rather than limiting. Strain W3 11 0 is one particularly preferred host 
or parent host because it is a common host strain for recombinant DNA product fermentations. Preferably, the host 
cell secretes minimal amounts of proteolytic enzymes. For example, strain W3 M 0 may be modified to effect a 
30 genetic mutation in the genes encoding proteins endogenous to the host, with examples of such hosts including E 
coli W3 1 10 strain 1 A2. which has the complete genotype tonA ; E. coli W3 1 10 strain 9E4, which has the complete 
genotypes ptr3: E coli W3 1 1 0 strain 27C7 (ATCC 55,244), which has the complete genotype tonA ptrS P hoA 
EI5 (argF-lac)l69 degP ompTkarf; E coli W3I10 strain 37D6, which has the complete genotype tonA ptr3 
phoA E15 (argF-laom degP ompT rh S 7 ilvG karf; E coliW\ 10 strain 40B4. which is strain 37D6withanon- 
35 kanamycin resistant degP deletion mutation; and an £. coll strain having mutant periplastic protease disclosed in 
U.S. Patent No. 4,946 ; 783 issued 7 August 1990. Alternatively, in vitro methods of cloning, e.g., PCR or other 
nucleic acid polymerase reactions, are suitable. 
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5 In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning or 

expression hosts for vectors encoding PRO polypeptides. Soccharomyces cerevisiae is a commonly used lower 
eukaryotic host microorganism. Others include Schizosaccharomyces pombe (Beach and Nurse. Nature. 290: 1 40 
11981]; EP 139,383 published 2 May 1985); Klvyveramyces hosts (U.S. Patent No. 4.943.529; Fleer et of.. 
10 5 &°™* h "o'og y , 9: 968-975 (I99I)) such as, K. taetis (MW98-8C CBS683, CBS4574; Louvencourt et a/., 

J " Bacteri0 '-. HL [1983]), tLfragitis (ATCC 12,424). K. butgoricus (ATCC 16,045), K. xvickeramii (ATCC 
24, 1 78), K. *w////(ATCC 56,500). K. drosophilarum (ATCC 36,906; Van den Berg ctal y Biotechnology 8: 135 
(1990))./:. thermotolerans f and K. marxianus; ywrowia (EP 402.226); Pichia pastoris (E P 183,070; Sreekrishna 
15 et c/ » - B ^ic Microbiol., 28: 265-278 [ 1 988]); Candida; Trichoderma reesia (EP 244,234* Ncvrospora crassa 

10 (Case * */., Proc. Natl. Acad. Sci. USA, 76: 5259-5263 [1979]); Schwanniomyces such as Schwann! omyces 
occidentalisiEVlM&ZpMi&sM 

Tofypociadium (WO 91/00357 published 10 January 1991), and Aspergillus hosts such as A. nidi.lans (Ballance 
et Biochem. Biophvs. Res. Coromun,, H2: 284-289 [1983]; Tilburn et ai, Gene. 26: 205-22 1 [ 1 983]; Yelton 
e/g/.,Proc. Natl. Acad. Sci. USA, 8j: 1 470- 1 474 [ 1 984]) and A. niger (Kelly and Hynes, EMBO J.. 4: 47S-47Q 
15 [ 1 985]). Methylotropic yeasts are suitable herein and include, but are not limited to, yeast capable of growth on 
methanol selected from the genera consisting of Hansenula, Candida, Kloeckera, Pichia, Soccharomyces. 
Torutopsis, and Rhodotomla. A list of specific species that are exemplary of this class of yeasts may be found in 
C. Anthony, The Biochemistry of Methvlotroohs. 269 (1982). 

Suitable host cells for the expression of nucleic acid encoding a glycosylated PRO polypeptide are derived 
20 from multicellular organisms. Examples of invertebrate cells include insect cells such as Drosophila S2 and 
Spodoptera Sf9, as well as plant cells. Examples of useful mammalian host cell lines include Chinese hamster 
ovary (CHO) and COS cells. More specific examples include monkey kidney CV1 line transformed by SV40 
(COS-7, ATCC CRL 165 1); human embryonic kidney line (293 or 293 cells subcloned for growth in suspension 
culture, Graham et ai y J_pcn Virol,, 36: 59 (1977)); Chinese hamster ovary cells/-DHFR (CHO, Urlaub and 
Chasin ' Proc. Natl. Acad. Sci. USA 77:42 16(1 980)): mouse Sertoli cells (TM4. Mather, Piol.Reorod.. 23:243-25 1 
(1980)); human lung cells (WI38. ATCC CCL 75); human liver ceils (Hep G2. HB 8065); and mouse mammary 
tumor (MMT 060562, ATCC CCL5 1 ). The selection of the appropriate host cell is deemed to be within the skill 
in the art. 
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iii. Selection and Use of a Replicable Vector 
The nucleic acid (e.g.. cDNA or genomic DNA) encoding a PRO polypeptide may be inserted into a replicable 
vector for cloning (amplification of the DNA) or for expression. Various vectors are publicly available. The vector 
may, for example, be in the form of a plasmid, cosmid, viral particle, or phage. The appropriate nucleic acid 
sequence may be inserted into the vector by a variety of procedures. In general, DNA is inserted into an appropriate 
restriction endonuciease sile(s) using techniques known in the art. Vector components generally include, but arc 
35 not limited to, one or more of a signal sequence if the sequence is to be secreted, an origin of replication, one or 
more marker genes, an enhancer element, a promoter, and a transcription termination sequence. Construction of 
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suitable vectors containing one or more of these components employs standard ligation techniques that arc known 
to the skilled artisan. 

The PRO polypeptide may be produced recombinantly not only directly, but also as a fusion polypeptide with 
a heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific cleavage site 
5 at the N-terminus of the mature protein or polypeptide. In general, the signal sequence may be a component of the 
vector, or it may be a part of the DNA encoding the PRO polypeptide that is inserted into the vector. The signal 
sequence may be a prokaryolic signal sequence selected, for example, from the group of the alkaline phosphatase, 
penicillinase, Ipp, or heat-stable enterotoxin II leaders. For yeast secretion the signal sequence may be, e.g., the 
15 veast mvertase leader, alpha factor leader (including Soccharomyces and Ktuyveromyces a-factor leaders, the latter 

10 described in U.S. Patent No. 5,010,182), or acid phosphatase leader, the C albicans glucoamylase leader (EP 
362,179 published 4 April 1990). or the signal described in WO 90/13646 published 15 November 1990. In 
mammalian cell expression, mammalian signal sequences may be used to direct secretion of the protein, such as 
signal sequences from secreted polypeptides of the same or related species, as well as viral secretory leaders. 
Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate in one 
15 ormore selected host cells. Such sequences arc well known fora variety of bacteria, yeast, and viruses. Theorigin 
of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2/i plasmid origin is 
suitable for yeast, and various viral origins (SV40, polyoma, adenovirus. VSV, or BPV) are useful for cloning 
vectors in mammalian cells. 

Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 
20 Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins. e.g., ampicillin, 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients 
not available from complex media, e.g.. the gene encoding D-alanine racemase for Baciili. 

An example of suitable selectable markers for mammalian cells are those that enable the identification of cells 
competent to take up the nucleic acid encoding a PRO polypeptide, such as DHFR or thymidine kinase. An 
25 appropriate host cell when wild-type DHFR is employed is the CHO cell line deficient in DHFR activity, prepared 
and propagated as described by Urlaub et a!. , Proc. Natl. Acad. Sci. USA. 77: 4216 (1 980). A suitable selection 
gene for use in yeast is the trp\ gene present in the yeast plasmid YRp7. Stinchcomb et al , Nature. 282: 39 ( 1 979); 
Kingsman el at. , Gene, 7: 1 4 1 ( 1 979): Tschemper et at. , Gene, JO: 157(1 980). The trp\ gene provides a selection 
marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for example, ATCC No. 44076 or 
40 30 PEP4- 1 . Jones, Genetics. 85: 12(1 977). 

Expression and cloning vectors usually contain a promoter operably linked to the nucleic acid sequence 
encoding a PRO polypeptide to direct mRNA synthesis. Promoters recognized by a variety of potential host cells 
are well known. Promoters suitable for use with prokaryotic hosts include the P-lactamase and lactose promoter 
systems (Chang et al, Nature. 215: 615 (1978); Goeddel et at.. Nature. 281: 544 (1979)), alkaline phosphatase, a 
35 tryptophan (trp) promoter system (Goeddel, Nucleic Acids Res 8: 4057 ( 1 980): EP 36,776), and hybrid promoters 
such as the tac promoter. deBoer ct at., Proc. Natt. Aca d. Sci. USA. 80: 21-25 (1983). Promoters for use in 
bacterial systems also will contain a Shine-Dalgarno(S.D.) sequence operably linked to the DNA encoding the PRO 
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5 polypeptide. 

Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 
phosphoglycerate kinase (Hitzeman et aL t J. Biol. Chem., 255 : 2073 < 1 980)) or other glycolytic enzymes (Hess et 
g U.Adv.fcnzyme Rep . 7: 149(1968): Holland, mochgmis^ 
10 5 3 -P h °sphate dehydrogenase, hexokinase. pyruvate decarboxylase, phosphofructokinase, glucose-6-phosphate 

isomerase, 3-phosphogIycerate mutase, pyruvate kinase, triphosphate isomerase, phosphoglucose isomerase, 
and glucokinase. 

Other yeast promoters that are inducible promoters having the additional advantage of transcription controlled 
15 by 8 rowth con <»fc°ris are the promoter regions for alcohol dehydrogenase 2, isocytochromc C, acid phosphatase, 

10 degradative enzymes associated with nitrogen metabolism, m eta 1 loth ionein, glyceraldchyde-3-phosphate 
dehydrogenase, and enzymes responsible for mahose and galactose utilization. Suitable vectors and promoters for 
use in yeast expression are further described in EP 73,657. 
20 PRO nucleic acid transcription from vectors in mammalian host cells is controlled, for example, by promoters 

obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,2 11 ,504 published 5 July 1 989). 
15 adenovirus (such as Adenovirus 2). bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a retrovirus, 
hepatitis-B virus, and Simian Virus 40 (SV40); by heterologous mammalian promoters, e.g., the actin promoter or 
25 an immun °S l °D"'in promoter, and by heat-shock promoters, provided such promoters are compatible with the host 

cell systems. 

Transcription of a DNA encoding the PRO polypeptide by higher eukaryotes may be increased by inserting 
an enhancer sequence into the vector. Enhancers are cis-acting elements of DNA, usually about from 1 0 to 300 
bp, that act on a promoter to increase its transcription. Many enhancer sequences are now known from mammalian 
genes (globin, elastase, albumin, a- fetoprotein, and insulin). Typically, however, one will use an enhancer from 
a eukaryotic cell virus. Examples include the S V40 enhancer on the late side of the repl ication origin (bp 1 00-270), 
the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of the replication origin, and 
adenovirus enhancers. The enhancer may be spliced into the vector at a position 5' or 3' to the sequence coding for 
a PRO polypeptide, but is preferabk located at a site 5* from the promoter. 

Expression vectors used in eukaryotic hosv cells (yeast, fungi, insect, plant, animal, human, or nucleated cells 
from other multicellular organisms) will also contain sequences necessary for the termination of transcription and 
for stabilizing the mRNA. Such sequences are commonly available from the 5' and, occasionally 3\ untranslated 
regions of eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide segments transcribed as 
polyadenylated fragments in the untranslated portion of the mRNA encoding the PRO polypeptide. 

Still other methods, vectors, and host cells suitable for adaptation to the synthesis of a PRO polypeptide in 
recombinant vertebrate cell culture are described in Gething et al. y Nature. 293: 620-625 (1981); Mantei et ai y 
Nature, 281; 40-46 ( 1 979): EP 1 1 7.060; and EP 1 1 7,058. 

35 iv. Detecting Ge ne Amplification/Expression 

Gene amplification and/or expression may be measured in a sample directly, for example, by conventional 
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Southern blotting. Northern blotting to quantitate the transcription of mRNA (Thomas. Proc. Natl. Acad. Sci. USA. 
22:520 J -5205 ( 1 980)), dot blotting (DN A analysis), or in situ hybridization, using an appropriately labeled probe, 
based on the sequences provided herein. Alternatively, antibodies may be employed that can recognize specific 
duplexes, including DNA duplexes. RNA duplexes, and DNA-RNA hybrid duplexes or DNA-protein duplexes. 
The antibodies in turn may be labeled and the assay may be carried out where the duplex is bound to a surface, so 
that upon the formation of duplex on the surface, the presence of antibody bound to the duplex can be detected. 

Gene expression, alternatively, may be measured by immunological methods, such as immunohistochemical 
staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate directly the expression of 
gene product. Antibodies useful for immunohistochemical staining and/or assay of sample fluids may be either 
monoclonal or polyclonal, and may be prepared in any mammal. Conveniently, the antibodies may be prepared 
against a native-sequence PRO polypeptide or against a synthetic peptide based on the DNA sequences provided 
herein or against exogenous sequence fused to DNA encoding the PRO polypeptide and encoding a specific 
antibody epitope. 

v. Purification of Polypeptide 
Forms of PRO polypeptides may be recovered from culture medium or from host cell lysates. If membrane- 
bound, it can be released from the membrane using a suitable detergent solution (e.g., TRITON-X™ 100) or by 
enzymatic cleavage. Cells employed in expression of nucleic acid encoding the PRO polypeptide can be disrupted 
by various physical or chemical means, such as freezc-thaw cycling, sonication. mechanical disruption, or cell- 
lysing agents. 

it may be desired to purify the PRO polypeptide from recombinant cell proteins or polypeptides. The 
following procedures are exemplary of suitable purification procedures: by fractionation on an ion-exchange 
column; elhanol precipitation; reverse phase HPLC; chromatography on silica or on a cation-exchange resin such 
as DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for example. 
Sephadex G-75: protein A Sepharose columns to remove contaminants such as IgG; and metal chelating columns 
to bind epitope-tagged forms of the PRO polypeptide. Various methods of protein purification may be employed 
and such methods are known in the art and described, for example, in Deutscher, Methods in Enzvmnlnpy J82 
( 1 990); Scopes, Protein Purification: Principles and Practice (Springer- Verlag: New York, 1982). The purification 
step(s) selected will depend, for example, on the nature of the production process used and the particular PRO 
polypeptide produced. 

D. Uses of the PRO polypeptides 

» Assays for Cardiovascular. Endothelial, and A ngiogenic Activity 

Various assays can be used to test the polypeptide herein for cardiovascular, endothelial, and angiogenic 
activity. Such assays include those provided in the Examples below. 

Assays for testing for endothelin antagonist activity, as disclosed in U.S. Pat. No. 5,773,414. include a rat 
heart ventricle binding assay where the polypeptide is tested for its ability to inhibit iodinized endothelin- 1 bindin- 
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5 in a receptor assay, an endothelin receptor binding assay testing for intact cell binding of radiolabeled endothelin- 1 

using rabbit renal artery vascular smooth muscle cells, an inositol phosphate accumulation assay where functional 
activity is determined in Rat- 1 cells by measuring intracellular levels of second messengers, an arachidonic acid 
releaseassay that measures the ability of added compounds to reduce endothel in-stimulated arachidonic acid release 
10 5 in CUllUred Vascu,ar smoolh musc,es - in vitro ( ,soIat «d vessel) studies using endothelium from male New Zealand 

rabbits, and in vivo studies using male Sprague-Dawley rats. 

Assays for tissue generation activity include, without limitation, those described in WO 95/16035 (bone, 
cartilage, tendon); WO 95/05846 (nerve, neuronal), and WO 91/07491 (skin, endothelium). 
15 ASSa> ' S f0r wound - h "ling activity include, for example, those described in Winter, Epidermal Wound 

10 HeaHng, Maibach, HI and Rovee. DT. eds. (Year Book Medical Publishers, Inc., Chicago), pp. 7 1 - 112, as modified 
by the article of Eaglstein and Mertz. J. Invest. Dermatol.. 7I_: 382-384 (1978). 

An assay to screen for a test molecule relating to a PRO polypeptide that binds an endothelin B, (ETB.) 
2Q receptor polypept]de and modulates signal transduction activity involves providing a host cell transformed with a 

DNA encoding endothelin B, receptor polypeptide, exposing the cells to the test candidate, and measuring 
15 endothelin B, receptor signal transduction activity, as described, eg., in U.S. Pat No. 5.773,223. 

There are several cardiac hypertrophy assays. In vitro assays include induction of spreading of adult rat 
cardiac myocytes. In this assay, ventricular myocytes are isolated from a single (male Sprague-Dawley) rat, 
essentially fol lowing a modification of the procedure described in detail by Piper et a!. , "Adult ventricular rat heart 
muscle cells*' in Cell Culture Techniques in Heart and Vessel Research H.M. Piper, ed. (Berlin: Springer- Verlag. 
20 1 990), pp. 36-60. This procedure permits the isolation of adult ventricular myocytes and the long-term culture of 
these cells in the rod-shaped phenotype. Phenylephrine and Prostaglandin ¥ u (PGF^) have been shown to induce 
a spreading response in these adult cells. The inhibition of myocyte spreading induced by PGF^ or PGF 2 „ analogs 
(e.g., fluprostenol) and phenylephrine by various potential inhibitors of cardiac hypertrophy is then tested. 

One example of an in vivo assay is a test for inhibiting cardiac hypertrophy induced by fluprostenol in vivo. 
25 This pharmacological model tests the ability of the PRO polypeptide to inhibit cardiac hypertrophy induced in rats 
(e.g.. male Wistar or Sprague-Dawley) by subcutaneous injection of fluprostenol (an agonist analog of PGF : „). It 
is known that rats with pathologic cardiac hypertrophy induced by myocardial infarction have chronically elevated 
levels of extractable PGF^ in their myocardium. Lai et o/„ Am. J. Phvsiol. (Heart Circ. Phvdnl ) 271: H2197- 
H2208 ( 1 996). Accordingly, factors that can inhibit the effects of fluprostenol on myocardial growth /* vivo are 
30 potentially useful for treating cardiac hypertrophy. The effects of the PRO polypeptide on cardiac hypertrophy arc 
determined by measuring the weight of heart, ventricles, and left ventricle (normalized by body weight) relative 
to fluprostenol-treated rats not receiving the PRO polypeptide. 

Another example of an in vivo assay is the press ure-overload cardiac hypertrophy assay. For in vivo testing 
it is common to induce pressure-overload cardiac hypertrophy by constriction of the abdominal aorta of test 
35 animals. In a typical protocol, rats [e.g., male Wistar or Sprague-Dawley) are treated under anesthesia, and the 
abdominal aorta of each rat is narrowed down just below the diaphragm. Beznak M., Can. J. Biochem Phy dnt 
33: 985-94 (1955). The aorta is exposed through a surgical incision, and a blunted needle is placed next to the 
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5 vessel. The aorta is constricted wi ln a ligature of silk thread around the needle, which is immediately removed and 

which reduces the lumen of the aorta to the diameter of the needle. This approach is described, for example, in 
Rossi et ai. Am. Heart J. t J24: 700-709 ( 1 992) and O'Rourke and Reibel, P.S.E.M.B.. 200: 95-100 (1992). 

In yet another in vivo assay, the effect on cardiac hypertrophy following experimentally induced myocardial 
10 5 infarction < MI > is measured. Acute MI is induced in rats by left coronary artery ligation and confirmed by 

electrocardiographic examination. A sham-operated group of animals is also prepared as control animals. Earlier 
data have shown that cardiac hypertrophy is present in the group of animals with Ml. as evidenced by an 18% 
increase in heart weight-to-body weight ratio. Lai et aL supra. Treatment of these animals with candidate 
15 bl0Ckcre 0f cariiac hypertrophy, e.g.. a PRO polypeptide, provides valuable information about the therapeutic 

10 potential of the candidates tested. One further such assay test for induction of cardiac hypertrophy is disclosed in 
U.S. Pat. No. 5,773,415, using Spraguc-Dawley rats. 

For cancer, a variety of well-known animal models can be used to further understand the role of the genes 
20 identified herein in the development and pathogenesis of tumors, and to test the efficacy of candidate therapeutic 

agents, including antibodies and other antagonists of the native PRO polypeptides, such as small-molecule 
15 antagonists. The in vivo nature of such models makes them particularly predictive of responses in human patients. 
Animal models of tumors and cancers (e.g., breast cancer, colon cancer, prostate cancer, lung cancer, etc.) include 
both non-recombinant and recombinant (transgenic) animals. Non-recombinant animal models include, for 
example, rodent, e.g., murine models. Such models can be generated by introducing tumor cells into syngeneic 
mice usingstandard techniques, e.g. . subcutaneous injection, tail vein injection, spleen implantation, intraperitoneal 
20 implantation, implantation under the renal capsule, or orthopin implantation, e.g.. colon cancer cells implanted in 
colonic tissue. See. eg.. PCT publication No. WO 97/3355 1 , published September 1 8, 1 997. Probably the most 
often used animal species in oncological studies are immunodeficiem mice and. in particular, nude mice. The 
observation that the nude mouse with thymic hypo/aplasia could successfully act as a host for human tumor 
xenografts has lead to its widespread use for this purpose. The autosomal recessive m, gene has been introduced 
25 into a very large number of distinct congenic strains of nude mouse, including, for example, AS W, A/He, AKR, 
BALB/c, B10.LP, CI7, C3H, C57BL. C57. CBA, DBA, DDD, l/st, NC, NFR, NFS, NFS/N, NZB, NZC, NZW, 
P, Rill, and SJL. In addition, a wide variety of other animals with inherited immunological defects other than the 
nude mouse have been bred and used as recipients of tumor xenografts. For further details see, e.g., The Nude 
Mouse in Oncology Research E. Boven and B. Winograd, eds. (CRC Press. Inc., 1991). 

The cells introduced into such animals can be derived from known tumor/cancer cell lines, such as any of the 
above-listed tumor cell lines, and. for example, the BI04-M cell line (stable NIH-3T3 cell line transfected with 
the neu protooncogene); r^-transfectcd NIH-3T3 cells; Caco-2 (ATCC HTB-37); or a moderately well- 
differentiated grade II human colon adenocarcinoma cell line, HT-29 (ATCC HTB-3 8); or from tumors and cancers. 
Samples of tumor or cancer cells can be obtained from patients undergoing surgery, using standard conditions 
35 involving freezing and storing in liquid nitrogen. Karmali et ai, Br. J. Cancer. 48: 689-696 (1983). 

Tumor cells can be introduced into animals such as nude mice by a variety of procedures. The subcutaneous 
(s.c.) space in mice is very suitable for tumor implantation. Tumors can be transplanted s.c. as solid blocks, as 



25 



30 



35 



30 



45 



50 



75 



55 



10 



WO 00/32221 PCT/US99/28313 
needle biopsies by use of a trochar. or as celi suspensions. For solid-block or trochar implantation, tumor tissue 
fragments of suitable size are introduced into the s.c. space. Ceil suspensions are freshly prepared from primary 
tumors or stable tumor cell lines, and injected subcutaneously. Tumor cells can also be injected as subdermal 
implants. In this location, the inoculum is deposited between the lower pan of the dermal connective tissue and 
the s.c. tissue. 

Animal models of breast cancer can be generated, for example, by implanting rat neuroblastoma cells (from 
which the neu oncogene was initially isolated), or ^-transformed NJH-3T3 cells into nude mice, essentially as 
described by Drebin et ai Proc. Nat. Acad. Sci. USA. 83: 9129-9133 (1986). 
15 Similarly, animal models of colon cancer can be generated by passaging colon cancer cells in animals, e.g., 

10 nude mice, leading to the appearance of tumors in these animals. An orthotopic transplant model of human colon 
cancer in nude mice has been described, for example, by Wang et ai, Cancer Research 54: 4726-4728 ( 1 994) and 
Too et ai. Cancer Research, 55: 68 1-684 (1995). This model is based on the so-called "METAMOUSE™ sold 
by Anticancer, Inc., (San Diego, California). 

Tumors that arise in animals can be removed and cultured in vitro. Cells from the in vitro cultures can then 
1 5 be passaged to animals. Such tumors can serve as targets for further testing or drug screening: Alternatively, the 
tumors resulting from the passage can be isolated and RNA from pre-passage cells and cells isolated after one or 
more rounds of passage analyzed for differential expression of genes of interest. Such passaging techniques can 
be performed with any known tumor or cancer cell lines. 

For example. Meth A, CMS4. CMS5, CMS2I, and WEHM64 are chemically induced fibrosarcomas of 
20 BALB/c female mice (DeLeo et ai. J. Exp. Med., 146: 720 ( 1 977)), which provide a highly controllable model 
system for studying the anti-tumor activities of various agents. Palladino et ai, J. Immunol.. 138: 4023-4032 
(1987). Briefly, tumor cells are propagated in vitro in cell culture. Prior to injection into the animals, the cell lines 
are washed and suspended in buffer, at a cell density of about 10x10' to lOxlO 7 cells/ml. The animals are then 
infected subcutaneously with 1 0 to 1 00 „\ of the cell suspension, allowing one to three weeks for a tumor to appear 
In addition, the Lewis lung (3LL) carcinoma of mice, which is one of the most thoroughly studied 
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experimental tumors, can be used as an investigational tumor model. Efficacy in this tumor model has been 
correlated with beneficial effects in the treatment of human patients diagnosed with small-cell carcinoma of the lung 
(SCCL). This tumor can be introduced in normal mice upon injection of tumor fragments from an affected mouse 
4Q ° r ° f ce,ls maintai ned in culture. Zupi et ai, Br. J. Cancer, 4J: suppi. 4.30 ( 1 980). Evidence indicates that tumors 

4V 30 C3n Startcd from imcclion of even a single cell and that a very high proportion of infected tumor cells survive. 

For further information about this tumor model see, Zacharski, Hacmostasis. 16: 300-320 (1986). 

One way of evaluating the efficacy of a test compound in an animal model with an implanted tumor is to 
measure the size of the rumor before and after treatment. Traditionally, the size of implanted tumors has been 
46 measured with a slide caliper in two or three dimensions. The measure limited to two dimensions does not 

35 accurately reflect the size of the tumor; therefore, it is usually converted into the corresponding volume by using 
a mathematical formula. However, the measurement of tumor size is very inaccurate. The therapeutic effects of 
a drug candidate can be better described as treatment-induced growth delay and specific growth delay Another 
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5 important variable in the description of tumor growth is the tumor volume doubling time. Computer programs for 

the calculation and description of tumor growth arc also available, such as the program reported by Rygaard and 
Spang-Thomsen, Proc.6th Int. Worksh op on Immune-Deficient Animals Wu and Shengeds.( Basel, I 989), p. 30 I. 
It is noted, however, that necrosis and inflammatory responses following treatment may actually result in an 
10 5 increase in lumor si2e ' at leasl <n«»a»y- Therefore, these changes need to be carefully monitored, by a combination 

of a morphometric method and flow cytometric analysis. 

Further, recombinant (transgenic) animal models can be engineered by introducing the coding portion of the 
PRO genes identified herein into the genome of animals of interest, using standard techniques for producing 
15 transgenic animals. Animals that can serve as a target for transgenic manipulation include, without limitation, 

10 mice, rats, rabbits, guinea pigs, sheep, goats, pigs, and non-human primates, e.g. baboons, chimpanzees and 
monkeys. Techniques known in the art to introduce a transgene into such animals include pronuc leic microinjection 
(U.S. Patent No. 4,873,191); retrovirus-mediated gene transfer into germ lines (e.g.. Van der Putten et a!., Proc, 
20 Natl. Acad. Sci. USA, K: 6148-6 15 (1985)): gene targeting in embryonic stem cells (Thompson et al, CeJl 56: 

3 1 3-32 1 ( 1 989)): electroporation of embryos (Lo, Mol. Cell. Biol.. 3 : 1 803- \ 8 14 ( 1 983)); and sperm-mediated gene 
15 transfer. Lavitrano elaL CeJL 57: 717-73 (1989).' For a review, see for example, U.S. Patent No. 4,736 ? 866. 

For the purpose of the present invention, transgenic animals include those that carry the transgene only in part 
2$ of thcir ceUs (" m °saic animals"). The transgene can be integrated either as a single transgene. or in concatamers, 

e.g., head-to-head or head-to-tail tandems. Selective introduction of a transgene into a particular cell type is also 
possible by following, for example, the technique of Lasko et a/.. Proc. Natl. Acad. Sci. USA. 89: 6232-636 ( 1 992). 
20 The expression of the transgene in transgenic animals can be monitored by standard techniques. For example, 

Southern blot analysis or PCR amplification can be used to verify the integration of the transgene. The level of 
mRNA expression can then be analyzed using techniques such as in situ hybridization. Northern blot analysis, PCR, 
or immunocyiochemisiry. The animals are further examined for signs of tumor or cancer development. 

Alternatively, "knock-out'' animals can be constructed that have a defective or altered gene encoding a PRO 
25 polypeptide identified herein, as a result of homologous recombination between the endogenous gene encoding the 
PRO polypeptide and altered genomic DNA encoding the same polypeptide introduced into an embryonic cell of 
the animal. For example. cDNA encoding a particular PRO polypeptide can be used to clone genomic DNA 
encoding that polypeptide in accordance with established techniques. A portion of the genomic DNA encoding a 
particular PRO polypeptide can be deleted or replaced with another gene, such as a gene encoding a selectable 
30 marker that can be used to monitor integration. Typically, several kibbases of unaltered flanking DNA (both at 
the 5' and 3* ends) are included in the vector. See, e.g., Thomas and Capecchi, CeM, 5J.: 503 ( 1 987) for a description 
of homologous recombination vectors. Ilie vector is introduced into an embryonic stem cell line (<?.*., by 
electroporation) and cells in which the introduced DNA has homologously recombined with the endogenous DNA 
are selected. See. e.g.. Li et a/., Cell. 69: 915 (1992). The selected cells are then injected into a blastocyst of an 
35 animal (eg., a mouse or rat) to form aggregation chimeras. See, e.g., Bradley, in Teratocarcinomas and Embryonic 
Stem Cells: A Practical Approach, E. J. Robertson, ed. (IRL: Oxford, 1987), pp. 113-152. A chimeric embryo can 
then be implanted into a suitable pseudopregnant female foster animal and the embryo brought to term to create a 
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5 -knock-ouf animal. Progeny harboring the homologously rccombined DNA in their germ cells can be identified 

by standard techniques and used to breed animals in which all cells of the animal contain the homologously 
recombined DNA. Knockout animals can be characterized, for instance, by their ability to defend against certain 
pathological conditions and by their development of pathological conditions due to absence of the PRO polypeptide. 
10 5 ^ efficacy of anlib °dies specifically binding the PRO polypeptides identified herein, and other drug 

candidates, can be tesied also in the treatment of spontaneous animal tumors. A suitable target for such studies is 
the feline oral squamous cell carcinoma (SCC). Feline oral SCC is a highly invasive, malignant tumor that is the 
most common oral malignancy of cats, accounting for over 60% of the oral tumors reported in this species. It rarely 
15 metastasizes to distant sites, although this low incidence of metastasis may merely be a reflection of the short 

1 0 survival times for cats with this tumor. These tumors are usually not amenable to surgery, primarily because of the 
anatomy of the feline oral cavity. At present, there is no effective treatment for this tumor. Prior to entry into the 
study, each cat undergoes complete clinical examination and biopsy, and is scanned by computed tomography (CT). 
2Q CalS dia S nosed with sublingual oral squamous cell tumors are excluded from the study. The tongue can become 

paralyzed as a result of such tumor, and even if the treatment kills the rumor, the animals may not be able to feed 
15 themselves. Each cat is treated repeatedly, over a longer period of time. Photographs of the tumors will be taken 
daily during the treatment period, and at each subsequent recheck. After treatment, each cat undergoes another CT 
scan. CT scans and thoracic radiograms are evaluated every 8 weeks thereafter. The data are evaluated for 
differences in survival, response, and toxicity as compared to control groups. Positive response may require 
evidence of tumor regression, preferably with improvement of quality of life and/or increased life span. 
20 in addition.otherspontaneous animal tumors, such as fibrosarcoma, adenocarcinoma, lymphoma, chondroma, 

or leiomyosarcoma of dogs, cats, and baboons can also be tested. Of these, mammary adenocarcinoma in dogs and 
cats is a preferred model as its appearance and behavior are very similar to those in humans. However, the use of 
this model is limited by the rare occurrence of this type of tumor in animals. 

Other m vitro and in vivo cardiovascular, endothelial, and angiogenic tests known in the art are also suitable 
25 herein. 
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ii. Tissue Distribution 

The results of the cardiovascular, endothelial and angiogenic assays herein can be verified by further studies, 
such as by determining mRNA expression in various human tissues. 

As noted before, gene amplification and/or gene expression in various tissues may be measured by 
30 conventional Southern blotting, Northern blotting to quantitate the transcription of mRNA (Thomas, Proc. Natl. 
AcMScUJSA, 77:520 1 -5205 ( 1 980)), dot blotting (DNA analysis), or in situ hybridization, using an appropriately 
labeled probe, based on the sequences provided herein. Alternatively, antibodies may be employed that can 
recognize specific duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes or 
DNA-protein duplexes. 

Gene expression in various tissues, alternatively, may be measured by immunological methods, such as 
immunohistochemical staining of tissue sections and assay of cell culture or body fluids, to quantitate directly the 
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expression of gene product. Antibodies useful for immunohistochemical staining and/or assay of sample fluids may 
be either monoclonal or polyclonal, and may be prepared in any mammal. Conveniently, the antibodies may be 
prepared against a native-sequence PRO polypeptide or against a synthetic peptide based on the DNA sequences 
provided herein or against exogenous sequence fused to PRO DNA and encoding a specific antibody epitope. 
General techniques for generating antibodies, and special protocols for in situ hybridization are provided 
hereinbelow. 
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iii. Antibody Binding Studies 

i 5 The results of thc cardiovascular.endothelial. and angiogenic study can be further verified by antibody binding 

studies, in which the ability of anti-PRO antibodies to inhibit the effect of thc PRO polypeptides on endothelial cells 
or other cells used in the cardiovascular, endothelial, and angiogenic assays is tested. Exemplary antibodies include 
polyclonal, monoclonal humanized, bispecific, and hetcroconjugate antibodies, the preparation of which will be 
described hereinbelow. 

Antibody binding studies may be carried out in any known assay method, such as competitive binding assays, 
direct and indirect sandwich assays, and immunoprecipitation assays. Zola, Monoclonal Antibodies: A Manual nf 
15 Techniques (CRC Press, Inc., 1987). pp.147-158. 
25 Competitive binding assays rely on the ability of a labeled standard to compete with the lest sample analytc 

for binding with a limited amount of antibody. The amount of target protein in thc test sample is inversely 
proportional to the amount of standard that becomes bound to the antibodies. To facilitate determ ining the amount 
of standard that becomes bound, the antibodies preferably are insolubilUed before or after the competition, so that 
the standard and analyte that are bound to the antibodies may conveniently be separated from the standard and 
analyte that remain unbound. 

Sandwich assays involve the use of two antibodies, each capable of binding to a different immunogenic 
portion, or epitope, of the protein to be detected. In a sandwich assay, the test sample analyte is bound by a first 
antibody that is immobilized on asolid support, and thereafter a second antibody binds to theanalyte, thus forming 
an insoluble three-part complex. See. e.g., US Pat No. 4.376, 1 10. The second antibody may itself be labeled with 
a detectable moiety (direct sandwich assays) or may be measured using an anti-immunoglobulin antibody that is 
labeled with a detectable moiety (indirect sandwich assay). For example, one type of sandwich assay is an ELISA 
assay, in which case the detectable moiety is an enzyme. 

For immunohistochemistry. the tissue sample may be fresh or frozen or may be embedded in paraffin and 
30 fixed with a preservative such as formalin, for example. 
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iv- Cell-Based Tumor Assays 
Cell-based assays and animal models for cardiovascular, endothelial, and angiogenic disorders, such as 
tumors, can be used to verify the findings of a cardiovascular, endothelial, and angiogenic assay herein, and further 
to understand the relationship between the genes identified herein and the development and pathogenesis of 
35 undesirable cardiovascular, endothelial, and angiogenic cell growth. The role of gene products identified herein 
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in the development and pathology of undesirable cardiovascular, endothelial, and angiogenic cell growth, e.g.. 
tumor cells, can be tested by using cells or cells lines that have been identified as being stimulated exhibited by 
the PRO polypeptide herein. Such cells include, for example, those set forth in the Examples below. 

In a different approach, cells of a cell type known to be involved in a particular cardiovascular, endothelial, 
5 and angiogenic disorder are transfected with the cDNAs herein, and the ability of these cDNAs to induce excessive' 
growth or inhibit growth is analyzed. If the cardiovascular, endothelial, and angiogenic disorder is cancer, suitable 
tumor cells include, for example, stable tumor cells lines such as the B104-M cell line (stable NIHOT3 ceil line 
transfected with the next protooncogene) and ms-transfected NIH-3T3 cells, which can be transfected with the 
desired gene and monitored for tumorigenic growth. Such transfected cell lines can then be used to test the ability 
10 °fP°ly-ormonoclonalantibodies^^ 

or cytotoxic activity on the growth of the transformed cells, or by mediating antibody-dependent cellular 
cytotoxicity (ADCC). Cells transfected with the coding sequences of the genes identified herein can further be used 
toidentifydrugcandidatcsfor^^ 

In addition, primary cultures derived from rumors in transgenic animals (as described above) can be used in 
15 the cell-based assays herein, although stable cell lines are preferred. Techniques to derive continuous cell lines 
from transgenic animals are well known in the art. See, e.g„ Small et aL Mol. Cell. Biol.. 5: 642-648 ( 1 985). 

v. Gene Therapy 

The PRO polypeptide herein and polypeptidyl agonists and antagonists may be employed in accordance with 
the present invention by expression of such polypeptides in vivo, which is often referred to as gene therapy. 
20 There are two major approaches to getting the nucleic acid (optionally contained in a vector) into the patient* s 

cells: in vivo and ex vivo. For in vivo delivery the nucleic acid is injected directly into the patient, usual ly at the sites 
where the PRO polypeptide is required, i.e.. the site of synthesis of the PRO polypeptide, if known, and the site 
(e.g., wound) where biological activiry of PRO polypeptide is needed. For ex vivo treatment, the patient's cells are 
removed, the nucleic acid is introduced into these isolated cells, and the modified cells are administered to the 
> patient cither directly or. for example, encapsulated within porous membranes that are implanted into the patient 
(see, c.#, U.S. Pat. Nos. 4.892.538 and 5,283,187). There are a variety of techniques available for introducing 
nucleic acids into viable cells. The techniques vary depending upon whether the nucleic acid is transferred into 
cultured cells in vitro, or transferred in vivo in the cells of the intended host. Techniques suitable for the transfer 
of nucleic acid into mammalian cells in vitro include the use of liposomes, electoral ion, microinjection, 
» transduction, cell fusion. DEAE-dextran, the calcium phosphate precipitation method, etc. Transduction involves 
the association ofa replication-defective, recombinant viral (preferably retroviral) panicle with a cellular receptor, 
followed by introduction of the nucleic acids contained by the particle into the cell. A commonly used vector for 
ex vivo delivery of the gene is a retrovirus. 

The currently preferred in vh o nucleic acid transfer techniques include transfection with viral or non-viral 
vectors (such as adenovirus, lentivirus. Herpes simplex 1 virus, or adeno-associated virus (AAV)) and lipid-based 
systems (useful lipids for lipid-mediated transfer of the gene are, for example. DOTMA, DOPE, and DC-Choi; ^e, 
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e.g., Tonkinson et at., Cancer Investigation, J4Q): 54-65 (1996)). The most preferred vectors for use in gene 
therapy are viruses, most preferably adenoviruses, AAV, lenliviruses, or retroviruses. A viral vector such as a 
retroviral vector includes at least one transcriptional promoter/enhancer or locus-defining elements), or other 
elements that control gene expression by other means such as alternate splicing, nuclear RNA export, or 
5 post-translational modification of messenger, in addition, a viral vector such as a retroviral vector includes a 
nucleic acid molecule that, when transcribed in the presence of a gene encoding PRO polypeptide, is operably 
linked thereto and acts as a translation initiation sequence. Such vector constructs also include a packaging signal, 
long terminal repeats (LTRs) or portions thereof, and positive and negative strand primer binding sites appropriate 
to the virus used (if these are not already present in the viral vector). In addition, such vector typically includes a 

1 0 signal sequence for secretion of the PRO polypeptide from a host cell in which it is placed. Preferably the signal 
sequence for this purpose is a mammalian signal sequence, most preferably the native signal sequence for the PRO 
polypeptide. Optionally, the vector construct may also include a signal that directs polyadenylation, as well as one 
or more restriction sites and a translation termination sequence. By way of example, such vectors will typically 
include a 5' LTR, a tRNA binding site, a packaging signal, an origin of second-strand DNA synthesis, and a 3' LTR 

15 or a portion thereof. Other vectors can be used that are non-viral, such as cationic lipids, polylysine, and 
dendrimers. 

In some situations, it is desirable to provide the nucleic acid source with an agent that targets the target cells, 
such as an antibody specific for a cell-surface membrane protein or the target cell, a ligand for a receptor on the 
target cell, etc. Where liposomes are employed, proteins that bind to a cell-surface membrane protein associated 

20 with endocytosis may be used for targeting and/or to facilitate uptake, e.g., capsid proteins or fragments thereof 
tropic for a particular cell type, antibodies for proteins that undergo internalization in cycling, and proteins that 
target intracellular localization and enhance intracellular half-life. The technique of receptor-mediated endocytosis 
isdescribed. forexample, by Wu etaL J. Biol. Chem., 262: 4429-4432 (1987); and Wagner c/g/., Proc. Natl. Acad 
ScUJSA, 87: 34 1 0-34 1 4 ( 1 990). For a review of the currently known gene marking and gene therapy protocols, 

25 see, Anderson el at., Science. 256: 808-8 13(1 992). See also WO 93/25673 and the references cited therein. 

Suitable gene therapy and methods for making retroviral particles and structural proteins can be found in, e.g., 
U.S. Pat. No. 5,681,746. 

vi. Use of Gene as Diagnostic 
This invention is also related to the use of the gene encoding the PRO polypeptide as a diagnostic. Detection 
30 of a mutated form of the PRO polypeptide will allow a diagnosis of a cardiovascular, endothelial, and angiogenic 
disease or a susceptibility to a cardiovascular, endothelial, and angiogenic disease, such as a tumor, since mutations 
in the PRO polypeptide may cause tumors. 

Individuals carrying mutations in the genes encoding a human PRO polypeptide may be detected at the DNA 
level by a variety of techniques. Nucleic acids for diagnosis may be obtained from a patient's ceils, such as from 
35 blood, urine, saliva, tissue biopsy, and autopsy material. The genomic DNA may be used directly for detection or 
may be amplified enzymatically by using PCR (Saiki et al, Nature. 324: 1 63- 1 66 (1986)) prior to analysis. RNA 



81 



WO 00/32221 PCT/US99/28313 
5 or cDNA may also be used for the same purpose. As an example, PCR primers complementary to the nucleic acid 

encoding the PRO polypeptide can be used to identify and analyze PRO polypeptide mutations. For example, 
deletions and insertions can be detected by a change in size of the amplified product in comparison to the normal 
genotype. Point mutations can be identified by hybridizing amplified DNA to radiolabeled RNA encoding the PRO 
10 5 P 0 ^^- or alternatively, radiolabeled antisensc DNA sequences encoding the PRO polypeptide. Perfectly 

matched sequences can be distinguished from mismatched duplexes by RNase A digestion or by differences in 
melting temperatures. 

Genetic testing based on DNA sequence differences may be achieved by detection of alteration in 
15 electrophoretic mobility of DNA fragments in gels with or without denaturing agents. Small sequence deletions 

10 andiiisertionscan be visualized byhigh^ 

be distinguished on denaturing formamidine gradient gels in which the mobilities of different DNA fragments are 
retarded in the gel at different positions according to their specific melting or partial melting temperatures. See, 
e.g., Myers et o/.. Science. 230 : 1242 (1985). 

Sequence changes at specific locations may also be revealed by nuclease protection assays, such as RNase 
15 and SI protection or the chemical cleavage method, for example, Cotton et */., Proc. Natl. A carl £H l ka 
4397-4401(1985). 

Thus, the detection of a specific DNA sequence may be achieved by methods such as hybridization, RNase 
protection, chemical cleavage, direct DNA sequencing, or the use of restriction enzymes, e.g., restriction fragment 
length polymorphisms (RKLP), and Southern blotting of genomic DNA. 
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20 vii. Use to Defect PRO Polypep tide T.pveU 

In addition to more conventional gel-clectrophoresis and DNA sequencing, mutations can also be detected 
by in situ analysis. 

Expression of nucleic acid encoding the PRO polypeptide may be linked to vascular disease or 
neovascularization associated with rumor formation. If the PRO polypeptide has a signal sequence and the mRNA 
is highly expressed in endothelial cells and to a lesser extent in smooth muscle cells, this indicates that the PRO 
polypeptideispresentinserum. Accordingly, an anti-PRO poly peptide antibody could be used to diagnose vascular 
disease or neovascularization associated with tumor formation, since an altered level of this PRO polypeptide may 
be indicative of such disorders. 

A competition assay may be employed wherein antibodies specific to the PRO polypeptide are attached to a 
solid support and the labeled PRO polypeptide and a sample derived from the host are passed over the solid support 
and the amount of label detected attached to the solid support can be correlated to a quantity of PRO polypeptide 
in the sample. 

viii. Chromosome Mapping 
The sequences of the present invention arc also valuable for chromosome identification. The sequence is 
35 specifically targeted to and can hybridize with a particular location on an individual human chromosome. 
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Moreover, there is a current need for identifying particular sites on the chromosome. Few chromosome marking 
reagents based on actual sequence data (repeat polymorphisms) are presently available for marking chromosomal 
location. The mapping of DN As to chromosomes according to the present invention is an important first step in 
correlating those sequences with genes associated with disease. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers (preferably J 5-25 bp) from the 
cDNA. Computer analysis for the 3'- untranslated region is used to rapidly select primers that do not span more 
than one exon in the genomic DNA. thus complicating the amplification process. These primers are then used for 
PCR screening of somatic cell hybrids containing individual human chromosomes. Only those hybrids containing 
the human gene corresponding to the primer will yield an amplified fragment 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular DNA to a particular 
chromosome. Using the present invention with the same oligonucleotide primers, sublocalization can be achieved 
with panels of fragments from specific chromosomes or pools of large genomic clones in an analogous manner. 
Other mapping strategies that can similarly be used to map to its chromosome include in situ hybridization, 
prescreening with labeled flow-sorted chromosomes, and preselection by hybridization to construct chromosome- 
specific cDNA libraries. 

Fluorescence in situ hybridization (FISH) of a cDN A clone to a metaphase chromosomal spread can be used 
to provide a precise chromosomal location in one step. This technique can be used with cDNA as short as 500 or 
600 bases; however, clones larger than 2,000 bp have a higher likelihood of binding lo a unique chromosomal 
location with sufficient signal intensity for simple detection. FISH requires use of the clones from which the gene 
encoding the PRO polypeptide was derived, and the longer the better. For example, 2,000 bp is good, 4,000 bp is 
better, and more than 4,000 is probably not necessary to get good results a reasonable percentage of the time. For 
a review of this technique, see, Verma et al. y Human Chromosomes: a Manual of Basic Techniques (Pergamon 
Press, New York, 1988). 

Once a sequence has been mapped to a precise chromosomal location, the physical position of the sequence 
on the chromosome can be correlated with genetic map data. Such data are found, for example, in V. McKusick, 
Mendelian Inheritance in Man (available online through Johns Hopkins University Welch Medical Library). The 
relationship between genes and diseases that have been mapped to the same chromosomal region is then identified 
through linkage analysis (coinheritance of physically adjacent genes). 

Next, it is necessary to determine the differences in the cDNA or genomic sequence between affected and 
unaffected individuals. If a mutation is observed in some or all of the affected individuals but not in any normal 
individuals, then the mutation is likely to be the causative agent of the disease. 

With current resolution of physical mapping and genetic mapping techniques, a cDN A precisely localized to 
a chromosomal region associated with the disease could be one of between 50 and 500 potential causative genes. 
(This assumes I megabase mapping resolution and one gene per 20 kb). 



ix. Screening Assavs for Drug Candidates 
This invention encompasses methods of screening compounds to identify those that mimic the PRO 
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drug candidates are designed lo identify compounds that bind or complex with the PRO polypeptide encoded by 
•he genes identified herein, or otherwise interfere with the interaction of the encoded polypeptides with other 
cellular proteins. Such screening assays will include assays amenable to high-throughput screening of chemical 
10 5 l,brarieS - makins them Pfio'arly citable for identifying small molecule drug candidates. 

The assays can be perforated in a variety of formats, including protein-protein binding assays, biochemical 
screening assays, immunoassays, and cell-based assays, which are well characterized in the art. 

All assays for antagonists are common in that they call for contacting the drag candidate with a PRO 
fg polypeptide encoded by a nucleic acid identified herein under conditions and for a time sufficient «o allow these 

10 two components to interact 

In binding assays, the interaction is binding and the complex formed can be isolated ordetectcd in the reaction 
mixture. In a panicular embodiment, the PRO polypeptide encoded by the gene identified herein or the drag 

20 Can< " da,e " imm ° biliZed °" ° $0,id phase ' **• on a microti '« Ptae. "y covalen, or non-covalen, attachments 

Non-covalen. attachment generally is accomplished by coating the solid surface with a solution of the PRO 
15 polypeptide and drying. Alternatively, an immobilized antibody, e.g.. a monoclonal antibody, specific for the PRO 
polypeptide to be immobilized can be used to anchor it to a solid surface. Tbe assay is perforated by adding the 
25 n ° n ' immObilizedC0m ^ 

coated surface containing the anchored component. When the reaction is complete, the non-reaccd components 
are removed, e.g.. by washing, and complexes anchored on the solid surfaceare detected. When the originally non- 
■mmobilized component carries a detectable label, the detection of label immobilized on the surface indicates that 
complexing occurred. Where the originally non-immobilized component does no, cany a label, complexing can 
be detected, for example, by using a labeled antibody specifically binding the immobilized complex. 

Ifmecandidate compound intents wimbutdoesnotbmdtoaparticularPROpolypeptideencodedbyagene 
■dentified herein, its interaction with that polypeptide can be assayed by methods well known for detecting pratein- 
25 protein interactions. Such assays include traditional approaches, such as, e.g., crass-linking co- 
.mmunoprecipitation. and ^purification through gradients or chromatographic columns. In addition, protein- 
protein interactions can be monitored by using a yeast-based genetic system described by Fields and co-workers 
(Ftelds and Song, Nature (London) , gfc 245-246 (1989); Chien e, ol., Proc.Narl gcj USA 88: 9578-9582 
(1991)) as disclosed by Chevray and Nathans, Proc. Nat. AraA gcj USA 89; 5789-5793 (1991). Many 
30 transcriptional activators, such as yeast GAL4, consist of two physically discrete modular domains, one acting as 
the DNA-binding domain, the other one functioning as the transcription-activation domain. The veast expression 
system described in the foregoing publications (generally referred to as the Whybrid system") takes advantage 
of this property, and employs two hybrid proteins, one in which the targe, protein is fused to the DNA-binding 
domam of GAL4, and another, in which candidate activating proteins are fused to the activation domain. The 
35 expression of a GALI-teZ reporter gene under control of a G A Inactivated promoter depends on reconstitute 
of GAL4 activity via protein-pratein interaction. Colonies containing Interacting polypeptides are detected with 
a chromogenic substrate for P-galactosidase. A complete kit (MATCHMAKER™) for identifying protein-protein 
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5 inleractions ^ lw eenrwosr*cificprotem^^ 

This s y stcm can a,so be extended io map protein domains involved in specific protein interactions as well as to 
pinpoint amino acid residues that are crucial for these interactions. 

Compounds that interfere with the interaction of a gene encoding a PRO polypeptide identified herein and 
10 5 0ther imra * ^ extracellular components can be tested as follows: usually a reaction mixture is prepared containing 

the product of the gene and the intra- or extracellular component under conditions and for a time allowing for the 
interaction and binding of the two products. To test the ability of a candidate compound to inhibit binding, the 
reaction is run m the absence and in the presence of the test compound. In addition, a placebo may be added to a 
15 ^ reaction mixlure ^ ^ serve as positive control. The binding (complex formation) between the test compound 

and the intra- or extracellular component present in the mixture Is monitored as described hereinabove. The 
formation of a complex in the control reaction(s) but not in the reaction mixture containing the test compound 
indicates that the test compound interferes with the interaction of the test compound and its reaction partner. 
2 0 ,f thc PRO Polypeptide has the ability to stimulate the proliferation of endothelial cells in the presence of the 

co-mitogen ConA, then one example of a screening method takes advantage of this ability. Specifically, in the 
15 proliferation assay, human umbilical vein endothelial cells are obtained and cultured in 96-well fiat-bottomed 
culture plates (Costar, Cambridge, MA) and supplemented with a reaction mixture appropriate for facilitating 
proliferation of the cells, the mixture containing Con-A (Calbiochem, La Jolla, CA). Con-A and the compound to 
be screened are added and after incubation at 37 °C, cultures are pulsed with ' H-thym idine and harvested onto glass 
fiber filters (phD; Cambridge Technology, Watertown, MA). Mean -H- thymidine incorporation (cpm) of triplicate 
20 cultures is determined using a liquid scintillation counter (Beckman Instruments, Irvine, CA). Significant >(H) 
thymidine incorporation indicates stimulation of endothelial cell proliferation. 

To assay for antagonists, the assay described above is performed; however, in th is assay the PRO polypeptide 
is added along with the compound to be screened and the ability of the compound to inhibit 3 (H>thymidine 
incorporation in thc presence of the PRO polypeptide indicates that thc compound is an antagonist to the PRO 
polypeptide. Alternatively, antagonists may be detected by combining the PRO polypeptide and a potential 
antagonist with membrane-bound PRO polypeptide receptors or recombinant receptors under appropriate 
conditions for a competitive inhibition assay. Thc PRO polypeptide can be labeled, such as by radioactivity, such 
that the number of PRO polypeptide molecules bound to the receptor can be used to determine the effectiveness 
of the potential antagonist The gene encoding thc receptor can be identified by numerous methods known to those 
of skill in the art for example, ligand panning and FA CS sorting. Coligan et al , Current Protocols in Immun.. 1(2) : 
Chapter 5 (1991). Preferably, expression cloning is employed wherein polyadenylated RNA is prepared from a 
cell responsive to thc PRO polypeptide and a cDNA library created from this RNA is divided into pools and used 
to transfect COS cells or other cells that are not responsive to the PRO polypeptide. Transfected cells that are 
grown on glass slides are exposed to thc labeled PRO polypeptide. The PRO polypeptide can be labeled by a 
35 variety of means including iodinaiion or inclusion of a recognition site for a site-specific protein kinase. Following 
fixation and incubation, the slides are subjected to autoradiographic analysis. Positive pools are identified and sub- 
pools are prepared and re-transfected using an interactive sub-pooling and rc-screen ing process, eventually yielding 
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5 a single clone that encodes the putative receptor. 

As an alternative approach for receptor identification, labeled PRO polypeptide can be photoaffinity-linked 
with cell membrane or extract preparations that express the receptor molecule. Cross-linked material is resolved 
by PAGE and exposed to X-ray film. The labeled complex containing the receptor can be excised, resolved into 
10 5 peptide fragments, and subjected to protein micro-sequencing. The amino acid sequence obtained from micro- 

sequencing would be used to design a set of degenerate oligonucleotide probes to screen a cDNA library to identify 
the gene encoding the putative receptor. 

In another assay for antagonists, mammalian cells or a membrane preparation expressing the receptor would 
1 5 mcuba *«l with labeled PRO polypeptide in the presence of the candidate compound. The ability of the 

10 compound to enhance or block this interaction could then be measured. 

The compositions useful in the treatment of cardiovascular, endothelial, and angiogenic disorders include, 
without limitation, antibodies, small organic and inorganic molecules, peptides, phosphopeptides, antisense and 
, ribozyme molecules, triple-helix molecules, etc., that inhibit the expression and/or activity of the target gene 
product 

15 More specific examples of potential antagonists include an oligonucleotide that binds to the fusions of 

immunoglobulin with a PRO polypeptide, and, in particular, antibodies including, without limitation, poly- and 
monoclonal antibodies and antibody fragments, single-chain antibodies, anti- idiotypic antibodies, and chimeric or 
humanized versions of such antibodies or fragments, as well as human antibodies and antibody fragments. 
Alternatively, a potential antagonist may be a closely related protein, for example, a mutated form of the PRO 
20 polypeptide that recognizes the receptor but imparts no effect, thereby competitively inhibiting the action of the * 
PRO polypeptide. 

Another potential PRO polypeptide antagonist or agonist is an antisense RNA or DNA construct prepared 
using antisense technology, where, e.g.. an antisense RNA or DNA molecule acts to block directly the translation 
of mRNA by hybridizing to targeted mRNA and preventing protein translation. Antisense technology can be used 
25 to control gene expression through triple-helix formation or antisense DNA or RNA, both of which methods are 
based on binding of a polynucleotide to DNA or RNA. For example, the 5' coding portion of the polynucleotide 
sequence, which encodes the mature PRO polypeptides herein, is used to design an antisense RNA oligonucleotide 
of from about 10 to 40 base pairs in length. A DNA oligonucleotide is designed to be complementary to a region 
of the gene involved in transcription (triple helix - see, Lee et aL, Nucl. Acids Res.. 6:3073 ( 1 979); Cooney el o/., 
*0 30 Science, 241: 456 ( 1 988); Dervan et oL Science, 251:1360 (1991 )), thereby preventing transcription and the 

production of the PRO polypeptide. The antisense RNA oligonucleotide hybridizes to the mRNA in vivo and 
blocks translation of the mRNA molecule into the PRO polypeptide (antisense - Okano, Ncurochem.. 56:560 
(1991); Ojigodeoxvnucleotides as Antisense Inhibitors of G ene Expression (CMC Pro** Boca Raton, FL, 1988). 
The oligonucleotides described above can also be delivered to cells such that the antisense RNA or DNA may be 
35 expressed /„ vivo to inhibit production of the PRO polypeptide. When antisense DNA is used, 
oligodeoxyribonucleotides derived from the translation-initiation site, e.g., between about -10 and +10 positions 
of the target gene nucleotide sequence, are preferred. 
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5 Antisense RNA or DNA molecules are generally at least about 5 bases in length, about 10 bases in length, 

about 1 5 bases in length, about 20 bases in length, about 25 bases in length, about 30 bases in length, about 3 5 bases 
in length, about 40 bases in length, about 45 bases in length, about 50 bases in length, about 55 bases in length, 
about 60 bases in length, about 65 bases in length, about 70 bases in length, about 75 bases in length, about 80 bases 
10 5 in len S th . about 85 bases in length, about 90 bases in length, about 95 bases in length, about 100 bases in length, 
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Potential antagonists include small molecules that bind to the active site, the receptor binding site, or growth 
factor or other relevant binding site of the PRO polypeptide, thereby blocking the normal biological activity of the 
PRO polypeptide. Examples of small molecules include, but are not limited to. small peptides or peptide-like 
molecules, preferably soluble peptides, and synthetic non-peptidyl organic or inorganic compounds. 

Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. Ribozymes 
act by sequence-specific hybridization to the complementary target RNA, followed by endonucleolytic cleavage. 
Specific ribozyme cleavage sites within a potential RNA target can be identified by known techniques. For further 
details see, e.g., Rossi, Current Biology, 4: 469-471 (1994). and PCT publication No. WO 97/33551 (published 
15 September 18, 1997). 

Nucleic acid molecules in triple-helix formation used to inhibit transcription should be single-stranded and 
composed of deoxynucleotides. The base composition of these oligonucleotides is designed such that it promotes 
triple-helix formation via Iloogsteen base-pairing rules, which generally require sizeable stretches of purines or 
pyrimidines on one strand of a duplex. For further details see, e.g. , PCT publication No. WO 97/3355 1 , supra. 

These small molecules can be identified by any one or more of the screening assays discussed hereinabove 
and/or by any other screening techniques well known for those skilled in the art. 
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x - Types of Cardiovascular Endothelial, and Angio g enic Disorders to he Tre^d 
The PRO polypeptides, or agonists or antagonists thereto, that have activity in the cardiovascular, angiogenic, 
and endothelial assays described herein, and/or whose gene product has been found to be localized to the 

25 cardiovascular system, are likely to have therapeutic uses in a variety of cardiovascular, endothelial, and angiogenic 
disorders, including systemic disorders that affect vessels, such as diabetes mellitus. Their therapeutic utility could 
include diseases of the arteries, capillaries, veins, and/or lymphatics. Examples of treatments hereunder include 
treating muscle wasting disease, treating osteoporosis, aiding in implant fixation to stimulate the growth of cells 
around the implant and therefore facilitate its attachment to its intended site, increasing IGF stability in tissues or 

30 in serum, if applicable, and increasing binding to the IGF receptor (since IGF has been shown in vitro to enhance 
human marrow erythroid and granulocytic progenitor cell growth). 

The PRO polypeptides or agonists or antagonists thereto may also be employed to stimulate erythropoiesis 
or granulopoiesis, to stimulate wound healing or tissue regeneration and associated therapies concerned with re- 
growth of tissue, such as connective tissue, skin, bone, cartilage, muscle, lung, or kidney, to promote angiogenesis, 

35 to stimulate or inhibit migration of endothelial cells, and to proliferate the growth of vascular smooth muscle and 
endothelial cell production. The increase in angiogenesis mediated by the PRO polypeptide or antagonist would 
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5 be beneficial to ischemic tissues and to collateral coronary development in the heart subsequent to coronary 

stenosis. Antagonists are used to inhibit the action of such polypeptides, for example, to limit the production of 
excess connective, tissue during wound healing or pulmonary fibrosis if the PRO polypeptide promotes such 
production. This would include treatment of acute myocardial infarction and heart failure. 
10 5 Moreover, the present invention concerns the treatment of cardiac hypertrophy, regardless of the underlying 

cause, by administering a therapeutically effective dose of the PRO polypeptide, or agon ist or antagonist thereto. 
If the objective is the treatment of human patients, the PRO polypeptide preferably is recombinant human PRO 
polypeptide (rhPRO polypeptide). The treatment for cardiac hypertrophy can be performed at any of its various 
15 sla 8es> which may result from a variety of diverse pathologic conditions, including myocardial infarction, 

1 0 hypertension, hypertrophic cardiomyopathy, and valvular regurgitation. The treatment extends to all stages of the 
progression of cardiac hypertrophy, with or without structural damage of the heart muscle, regardless of the 
underlying cardiac disorder. 

The decision of whether to use the molecule itself or an agonist thereof for any particular indication, as 
opposed to an antagonist to the molecule, would depend mainly on whether the molecule herein promotes 
1 5 cardiovascularization, genesis of endothelial cells, or angiogenesis or inhibits these conditions. For example, if the 
molecule promotes angiogenesis, an antagonist thereof would be useful fortreatmcnt ofdisorders where it isdesired 
to limit or prevent angiogenesis. Examples of such disorders include vascular tumors such as haemangioma, tumor 
angiogenesis, neovascularization in the retina, choroid, or cornea, associated w ith diabetic retinopathy or premature 
infant retinopathy or macular degeneration and proliferative vitreoretinopathy, rheumatoid arthritis, Crohn's 
disease, atherosclerosis, ovarian hyperstimulation, psoriasis, endometriosis associated with neovascularization, 
restenosis subsequent to balloon angioplasty, scar tissue overproduction, for example, that seen in a keloid that 
forms after surgery, fibrosis after myocardial infarction, or fibrotic lesions associated with pulmonary fibrosis. 

If, however, the molecule inhibits angiogenesis, it would be expected to be used directly for treatment of the 
above conditions. 

25 On the other hand, if the molecule stimulates angiogenesis it would be used itself (or an agonist thereof) for 

indications where angiogenesis is desired such as peripheral vascular disease, hypertension, inflammatory 
vasculitides, Reynaud's disease and Reynaud's phenomenon, aneurysms, arterial restenosis, thrombophlebitis, 
lymphangitis, lymphedema, wound healing and tissue repair, ischemia reperfusion injury, angina, myocardial 
infarctions such as acute myocardial infarctions, chronic heart conditions, heart failure such as congestive heart 
40 30 failure, and osteoporosis. 

If, however, the molecule inhibits angiogenesis, an antagonist thereof would be used for treatment of those 
conditions where angiogenesis is desired. 

Specific types of diseases are described below, where the PRO polypeptide herein or antagonists thereof may 
serve as useful for vascular-related drug targeting or as therapeutic targets for the treatment or prevention of the 
35 disorders. Atherosclerosis is a disease characterized by accumulation of plaques of intimal thickening in arteries, 
due to accumulation of lipids, proliferation of smooth muscle cells, and formation of fibrous tissue within the 
arterial wall. The disease can affect large, medium, and small arteries in any organ. Changes in endothelial and 
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vascular smooth muscle cell function arc known to play an important role in modulating the accumulation and 
regression of these plaques. 

Hypertension is characterized by raised vascular pressure in the systemic arterial, pulmonary arterial, or portal 
venous systems. Elevated pressure may result from or result in impaired endothelial function and/or vascular 
5 disease. 

Inflammatory vasculites include giant cell arteritis. Takayasu's arteritis, polyarteritis nodosa (including the 
microangiopathic form), Kawasaki's disease, microscopic poiyangiitis, Wegener's granulomatosis, and a variety 
of infectious-related vascular disorders (including Henoch- Schonle in prupura). Altered endothelial cell function 
has been shown to be important in these diseases. 
10 Reynaud's disease and Reynaud's phenomenon are characterized by intermittent abnormal impairment of the 

circulation through the extremities on exposure to cold. Altered endothelial cell function has been shown to be 
important in this disease. 

Aneurysms are saccular or fusiform dilatations of the arterial or venous tree that are associated with altered 
endothelial cell and/or vascular smooth muscle cells. 

Arterial restenosis (restenosis of the arterial wall) may occur following angioplasty as a result of alteration 
in the function and proliferation of endothelial and vascular smooth muscle cells. 

Thrombophlebitis and lymphangitis are inflammatory disorders of veins and lymphatics, respectively, that 
may result from, and/or in, altered endothelial cell function. Similarly, lymphedema is a condition involving 
impaired lymphatic vessels resulting from endothelial cell function. 

The family of benign and malignant vascular tumors are characterized by abnormal proliferation and growth 
of cellular elements of the vascular system. For example, lymphangiomas are benign tumors of the lymphatic 
system that are congenital, often cystic, malformations of the lymphatics that usually occur in newborns. Cystic 
tumors tend to grow into the adjacent tissue. Cystic tumors usually occur in the cervical and axillary region. They 
can also occur in the soft tissue of the extremities. The main symptoms arc dilated, sometimes reticular, structured 
lymphatics and lymphocysts surrounded by connective tissue. Lymphangiomas are assumed to be caused by 
improperly connected embryonic lymphatics or their deficiency. The result is impaired local lymph drainage. 
Griener et at, Lvmphoioirv. 4: 140-144 (1971). 

Another use for the PRO polypeptides herein or antagonists thereto is in the prevention of tumor angiogenesis, 
which involves vascularization of a tumor to enable it to growth and/or metastasize. This process is dependent on 
the growth of new blood vessels. Examples of neoplasms and related conditions that involve tumor angiogenesis 
include breast carcinomas, lung carcinomas, gastric carcinomas, esophageal carcinomas, colorectal carcinomas, 
liver carcinomas, ovarian carcinomas, thecomas, arrhenoblastomas, cervical carcinomas, endometrial carcinoma, 
endometrial hyperplasia, endometriosis, fibrosarcomas, choriocarcinoma, head and neck cancer, nasopharyngeal 
45 carcinoma, laryngeal carcinomas, hepatoblastoma, Kaposi's sarcoma, melanoma, skin carcinomas, hemangioma, 

35 cavernous hemangioma, hemangioblastoma, pancreas carcinomas, retinoblastoma, astrocytoma, glioblastoma, 
Schwannoma, oligodendroglioma, medulloblastoma, neuroblastomas, rhabdomyosarcoma, osteogenic sarcoma, 
leiomyosarcomas, urinary tract carcinomas, thyroid carcinomas, Wilm's tumor, renal cell carcinoma, prostate 
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5 carcinoma, abnormal vascularproli ferationassociated with phakomatoses, edema (such as thai associated with brain 

tumors), and Meigs* syndrome. 

Age-related macular degeneration (AMD) is a leading cause of severe visual loss in the elderly population. 
The exudative form of AMD is characterized by choroidal neovascularization and retinal pigment epithelial cell 
10 5 detac *ment. Because choroidal neovascularization is associated with a dramatic worsening in prognosis, the PRO 

polypeptides or antagonist thereto is expected to be useful in reducing the severity of AMD. 

Healing of trauma such as wound healing and tissue repair is also a targeted use for the PRO polypeptides 
herein or their antagonists. Format ion and regression of new blood vessels is essential for tissue healing and repair. 
15 ™ s cate S or y deludes bone, cartilage, tendon, ligament, and/or nerve tissue growth or regeneration, as well as 

wound healing and tissue repair and replacement, and in the treatment of burns, incisions, and ulcers. A PRO 
polypeptide or antagonist thereof that induces cartilage and/or bone growth in circumstances where bone is not 
normally formed has application in the healing of bone fractures and cartilage damage or defects in humans and 
20 ° lher anima,s - Such a Preparation employing a PRO polypeptide or antagonist thereof may have prophylactic use 

in closed as well as open fracture reduction and also in the improved fixation of artificial joints. De novo bone 
15 formation induced by an osteogenic agent contributes to the repair of congenital, trauma-induced, or oncologic, 
resection-induced craniofacial defects, and also is useful in cosmetic plastic surgery. 
25 PRO P°'ypeptides or antagonists thereto may also be useful to promote better or faster closure of non-healing 

wounds, including without limitation pressure ulcers, ulcers associated with vascular insufficiency, surgical and 
traumatic wounds, and the like. 
20 It is expected that a PRO polypeptide or antagonist thereto may also exhibit activity for generation or 

3 0 regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, kidney, skm, or 

endothelium), muscle (smooth, skeletal, or cardiac), and vascular (including vascular endothelium) tissue, or for 
promoting the growth of cells comprising such tissues. Part of the desired effects may be by inhibition or 
modulation of flbrotic scarring to allow normal tissue to regenerate. 
35 25 A PR0 Polypeptide herein or antagonist thereto may also be useful for gut protection or regeneration and 

treatment of lung or liver fibrosis, repcrfusion injury in various tissues, and conditions resulting from systemic 
cytokine damage. Also, the PRO polypeptide or antagonist thereto may be useful for promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells, or for inhibiting the growth of tissues 
described above. 

40 on 

30 A PRO polypeptide or antagonist thereto may also be used in the treatment of periodontal diseases and in other 

tooth-repair processes. Such agents may provide an environment to attract bone-forming cells, stimulate growth 
of bone-forming cells, or induce differentiation of progenitors of bone-forming cells. A PRO polypeptide herein 
or an antagonist thereto may also be useful in the treatment of osteoporosis or osteoarthritis, such as through 
stimulation of bone antfor cartilage repair or by blocking inflammation or processes of tissue destruction 
35 (collagenase activity, osteoclast activity, etc.) mediated by inflammatory processes, since blood vessels play an 
important role in the regulation of bone turnover and growth. 

Another category of tissue regeneration activity that may be attributable to the PRO polypeptide herein or 
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antagonist thereto is tendon/ligament formation. A protein that induces tendon/ligament-like tissue orothertissue 
formation in circumstances where such tissue is not normally formed has application in the healing of tendon or 
ligament tears, deformities, and other tendon or ligament defects in humans and other animals. Such a preparation 
may have prophylactic use in preventing damage to tendon or ligament tissue, as well as use in the improved 
fixation of tendon or ligament to bone or other tissues, and in repairing defects to tendon or ligament tissue. De 
novo tendon/ligament-like tissue formation induced by a composition of the PRO polypeptide herein or antagonist 
thereto contributes to the repair of congenital, trauma-induced, or other tendon or ligament defects of other origin, 
and is also useful in cosmetic plastic surgery for attachment or repair of tendons or ligaments. The compositions 
herein may provide an environment to attract tendon- or ligament-forming cells, stimulate growth of tendon- or 
ligament-forming cells, induce differentiation of progenitors of tendon- or ligament-formingccils, or induce growth 
of tendon/ligament celts or progenitors ex vivo for return in vivo to effect tissue repair. The compositions herein 
may also be useful in the treatment of tendinitis, carpal tunnel syndrome, and other tendon or ligament defects. The 
compositions may also include an appropriate matrix and/or sequestering agent as a carrier as is well known in the 
art 

The PRO polypeptide or its antagonist may also be useful for proliferation of neural cells and for regeneration 
of nerve and brain tissue, Le. t for the treatment of central and peripheral nervous system disease and neuropathies, 
as well as mechanical and traumatic disorders, that involve degeneration, death, or trauma to neural cells or nerve 
tissue. More specifically, a PRO polypeptide or its antagonist may be used in the treatment of diseases of the 
peripheral nervous system, such as peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and 
central nervous system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophiclateral 
sclerosis, and Shy-Drager syndrome. Further conditions that may be treated in accordance with the present 
invention include mechanical and traumatic disorders, such as spinal cord disorders, head trauma, and 
cerebrovascular diseases such as stroke. Peripheral neuropathies resulting from chemotherapy or other medical 
therapies may also be treatable using a PRO polypeptide herein or antagonist thereto. 

Ischemia-reperfusion injury is another indication. Endothelial cell dysfunction may be important in both the 
initiation of and in regulation of the sequelae of events that occur following ischemia-reperfusion injury. 

Rheumatoid arthritis is a further indication. Blood vessel growth and targeting of inflammatory cells through 
the vasculature is an important component in the pathogenesis of rheumatoid and sero-negative forms of arthritis. 

PRO polypeptide or its antagonist may also be administered prophylactically to patients with cardiac 
hypertrophy, to prevent the progression of the condition, and avoid sudden death, including death of asymptomatic 
patients. Such preventative therapy is particularly warranted in the case of patients diagnosed with massive left 
ventricular cardiac hypertrophy (a maximal wall thickness of 35 mm or more in adults, or a comparable value in 
children), or in instances when the hemodynamic burden on the heart is particularly strong. 

PRO polypeptide or its antagonist may also be useful in the management of atrial fibrillation, which develops 
in a substantial portion of patients diagnosed with hypertrophic cardiomyopathy. 

Further indications include angina, myocardial infarctions such as acute myocardial infarctions, and heart 
failure such as congestive heart failure. Additional non-neoplastic conditions include psoriasis, diabetic and other 
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5 proliferative retinopathies including retinopathy of prematurity, retrolental fibroplasia, neovascular glaucoma, 

thyroid hyperplasias (including Grave's disease), corneal and other tissue transplantation, chronic inflammation, 
lung inflammation, nephrotic syndrome, preeclampsia, ascites, pericardial effusion (such as that associated with 
pericarditis), and pleural effusion. 

10 5 In vie * of the above, the PRO polypeptides or agonists or antagonists thereof described herein, which are 

shown to alter or impact endothelial cell function, proliferation, and/or form, are likely to play an important role 
in the etiology and pathogenesis of many or all of the disorders noted above, and as such can serve as therapeutic 
targets to augment or inhibit these processes or for vascular-related drug targeting in these disorders. 
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xi - Administrat ion Protocols. Schedules. Poses, and Formulations 
The molecules herein and agonists and antagonists thereto are pharmaceutical ly useful as a prophy tactic and 
therapeutic agent for various disorders and diseases as set forth above. 
20 Therapeutic compositions of the PRO polypeptides or agonists or antagonists are prepared for storage by 

mixing the desired molecule having the appropriate degree of purity with optional pharmaceutical^ acceptable 
carriers, excipients, or stabilizers (Remington's Pharmaceutical Science \ 6l h edition, Osol. A. ed. ( 1 980)), in the 
15 form of lyophilized formulations or aqueous solutions. Acceptable carriers, excipients, or stabilizers are nontoxic 
25 t0 reci P ients at dosa S« and concentrations employed, and include buffers such as phosphate, citrate, and other 

organic acids; antioxidants including ascorbic ac id and methionine; preservatives (such as octadecyidimethy lbenzy 1 
ammonium chloride; hcxamethonium chloride; benzalkonium chloride, benzethonium chloride: phenol, butyl or 
benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; 
30 20 ™* m -cresol); low molecular weight (less than about 1 0 residues) polypeptides: proteins, such as serum albumin, 

gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, 
glutamine, asparagine. histidine. arginine, or lysine; monosaccharides, disaccharides, and other carbohydrates 
including glucose, mannose. or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol, 
35 trehalose or sorbitol; salt-forming counter-ions such as sodium; metal complexes {e.g., Zn-protein complexes); 

25 and/or non-ionic surfactants such as TWEEN™, PLURONICS™ or polyethylene glycol (PEG). 

Additional examples of such carriers include bn exchangers, alumina, aluminum stearate, lecithin, serum 
proteins, such as human serum albumin, buffer substances such as phosphates, glycine, sorbic acid, potassium 
sorbate, partial glyccride mixtures of saturated vegetable fatty acids, water, salts, or electrolytes such as protamine 
sulfate, disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc salts, colloidal silica, 
30 magnesium triplicate, polyvinyl pyrrolidone, cellulose-based substances, and polyethylene glycol. Carriers for 
topical or gel-based forms of antagonist include polysaccharides such as sodium carboxym ethy Ice llu lose or 
methylcellulose, polyvinylpyrrolidone, polyacrylates, polyoxyethylene-polyoxypropyiene-block polymers, 
polyethylene glycol, and wood wax alcohols. For all administrations, conventional depot forms arc suitably used. 
Such forms include, for example, microcapsules, nano-capsules. liposomes, plasters, inhalation forms, nosesprays, 
35 sublingual tablets, and sustained-release preparations. The PRO polypeptides or agonists or antagonists will 
typically be formulated in such vehicles at a concentration of about 0.1 mg/ml to 100 mg/ml. 
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Another formulation comprises incorporating a PRO polypeptide or antagonist thereof into formed articles. 
Such articles can be used in modulating endothelial cell growth and angiogenesis. In addition, tumor invasion and 
metastasis may be modulated with these articles. 

The PRO polypeptide or antagonist to be used for in vivo administration must be sterile. This is readily 
accomplished by filtration through sterile filtration membranes, prior to or following lyophilization and 
reconstitution. The PRO polypeptide ordinarily will be stored in lyophilized form or in solution if administered 
systemically. If in lyophilized form, the PRO polypeptide or antagonist thereto is typically formulated in 
combination with other ingredients for reconstitution with an appropriate diluent at the time for use. An example 
of a liquid formulation of the PRO polypeptide or antagonist is a sterile, clear, colorless unpreserved solution filled 
in a single-dose vial for subcutaneous injection. Preserved pharmaceutical compositions suitable for repeated use 
may contain, for example, depending mainly on the indication and type of polypeptide: 

a) a PRO polypeptide or agonist or antagonist thereto; 

b) a buffer capable of maintaining the pH in a range of maximum stability of the polypeptide or other 
molecule in solution, preferably about 4-8; 

15 c) a detergent/surfactant primarily to stabilize the polypeptide or molecule against agitation-induced 

aggregation; 

d) an isotonifier, 

c) a preservative selected from the group of phenol, benzyl alcohol and a benzethonium halide, e.g., chloride; 

and 

20 f) water. 

If the detergent employed is non- ionic, it may, for example, be polysorbates (e.g., POLY SORB ATE™ 
(TWEEN™)20, 80, etc.) or poloxamers (e.g., POLOXAMER™ 188). The use of non-ionic surfactants permits 
the formulation to be exposed to shear surface stresses without causing denaturation of the polypeptide. Further, 
such surfactant-containing formulations may be employed in aerosol devices such as those used in a pulmonary 
25 dosing, and needleless jet injector guns (see, e.g., EP 257,956). 

An isotonifier may be presem to ensure isotonicity of a liquid composition of the PRO polypeptide or 
antagonist thereto, and includes polyhydric sugar alcohols, preferably trihydric or higher sugar alcohols, such as 
glycerin, erythritoi, arabitol, xylitol, sorbitol, and mannitol. These sugar alcohols can be used alone or in 
combination. Alternatively, sodium chloride or other appropriate inorganic salts may be used to render the 
40 30 solutions isotonic. 

The buffer may. for example, be an acetate, citrate, succinate, or phosphate buffer depending on the pH 
desired. The pH of one type of liquid formulation of this invention is buffered in the range of about 4 to 8, 
preferably about physiological pH. 

45 The preservatives phenol, benzyl alcohol and benzethonium halides, e.g.. chloride, are known antimicrobial 

35 agents that may be employed. 

Therapeutic PRO polypeptide compositions generally are placed into a container having a sterile access port, 
for example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic injection needle. The 
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5 formulations are preferably administered as repealed intravenous (i.v.), subcutaneous (s.c). or intramuscular (i.m.) 

injections, or as aerosol formulations suitable for intranasal or imrapulmonary delivery (for imrapulmonary delivery 
see, eg.. BP 257,956). 

PRO polypeptides can also be administered in the form of sustained-released preparations. Suitable examples 
10 5 ° f sustaincd - re,eas c preparations include semipermeable matrices of solid hydrophobic polymers containing the 

protein, which matrices are in the form of shaped articles, e.g., films, or microcapsules. Examples of sustained- 
release matrices include polyesters, hydrogels (<?.*. poly(2-hydroxyethyl-methacrylatc) as described by Langer m 
*A, J.Biomed. Mater Res 15: ) 67-277 ( 1 98 1 ) and Langer, Cheni^Jfcch^ \2: 98- 1 OS ( 1 982) or poly(viny lalcohol)), 
15 ^ ,ylaCtides(US '^ 

10 (Sidman ei < Biopolymers, 22: 547-556 (1983)), non-degradable ethylene- vinyl acetate (Langer et a/., supra). 
degradable lactic acid-glycolic acid copolymers such as the Lupron Depot™ (injectable microspheres composed 
of lactic acid-glycolic acid copolymer and Jeuprolide acetate), and poly-CK->3-hydroxybutyric acid (EP 133,988). 
20 mi]C P 01 *™* such 35 cthy lene-vinyl acetate and lactic acid-glycolic acid enable release of molecules for 

over 100 days, certain hydrogels release proteins for shorter time periods. When encapsulated proteins remain in 
15 the body for a long time ? they may denature or aggregate as a result of exposure to moisture at 37°C resulting in 
a loss of biological activity and possible changes in immunogenicity. Rational strategies can be devised for protein 
stabilization depending on the mechanism involved. For example, if the aggregation mechanism is discovered to 
be intermodular S-S bond formation through thio-disulfide interchange, stabilization may be achieved by 
modifying sulfhydryl residues, lyophilizing from acidic solutions, controlling moisture content, using appropriate 
20 additives, and developing specific polymer matrix compositions. 

Sustained-release PRO polypeptide compositions also include liposomally entrapped PRO polypeptides. 
Liposomes containing the PRO polypeptide are prepared by methods known perse: DF. 3,218,121; Epstein et oL 
Proc. Natl. Acad Sri { ISA 82: 3688-3692 (1985); Hwang et al y Proc. Natl. Acad Sri l ISA 77: 4030-4034 
(1980); EP 52,322; EP 36.676; EP 88,046; EP 143,949; EP 142,641 ; Japanese patent application 83- 11 8008; U.S. 
Patent Nos. 4,485,045 and 4,544.545; and EP 1 02,324. Ordinarily the liposomes are of the small (about 200-800 
angstroms) unilamellar type in which the lipid content is greater than about 30 raol. % cholesterol, the selected 
proportion being adjusted for the optimal therapy. 

The therapeutically effective dose of a PRO polypeptide or antagonist thereto will, of course, vary depending 
on such factors as the pathological condition to be treated (including prevention), the method of administration, the 
type of compound being used for treatment, any co-therapy involved, the patient's age. weight, general medical 
condition, medical history, etc.. and its determination is well within the skill of a practicing physician. Accordingly, 
it will be necessary for the therapist to titer the dosage and modify the route of administration as required to obtain 
themaximahherapeuticeffect. If the PRO polypeptide has a narrow host range, for the treatment of human patients 
formulations comprising the human PRO polypeptide, more preferably the native-sequence human PRO 
polypeptide, are preferred. The clinician will administer the PRO polypeptide until a dosage is reached that 
achieves the desired effect for treatment of the condition in question. For example, if the objective is the treatment 
ofCHF, the amount would be one that inhibits the progressive cardiac hypertrophy associated with this condition. 
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The progress of this therapy is easily monitored by echo cardiography. Similarly, in patients with hypertrophic 
cardiomyopathy, the PRO polypeptide can be administered on an empirical basis. 

With the above guidelines, the effective dose generally is within the range of from about 0.001 to about 1.0 
mg/kg, more preferably about 0.01-1.0 mg/kg, most preferably about 0.01-0.1 mg/kg. 

For non-oral use in treating human adult hypertension, it is advantageous to administer the PRO polypeptide 
in the form of an injection at about 0.01 to 50 mg, preferably about 0.05 to 20 mg. most preferably 1 to 20 mg, per 
kg body weight, 1 to 3 times daily by intravenous injection. For oral administration, a molecule based on the PRO 
polypeptide is preferably administered at about 5 mg to 1 g, preferably about 10 to 100 mg, per kg body weight, 
1 to 3 times daily. It should be appreciated that endotoxin contamination should be kept minimally at a safe level, 
for example, less than 0.5 ng/mg protein. Moreover, for human administration, the formulations preferably meet 
sterility, pyrogenicity, general safety, and purity as required by FDA Office and Biologies standards. 

The dosage regimen of a pharmaceutical composition containing a PRO polypeptide to be used in tissue 
regeneration will be determined by the attending physician considering various factors that modify the action of 
the polypeptides, e.g., amount of tissue weight desired to be formed, the site of damage, the condition of the 
damaged tissue, the size of a wound, type of damaged tissue (e.g., bone), the patient's age, sex, and diet, the severity 
of any infection, time of administration, and other clinical factors. The dosage may vary with the type of matrix 
used in the reconstitution and with inclusion of other proteins in the pharmaceutical composition. For example, the 
addition of other known growth factors, such as IGF-1, to the final composition may also affect the dosage. 
Progress can be monitored by periodic assessment of tissue/bone growth and/or repair, for example, X-rays, 
histomorphometric determinations, and tetracycline labeling. 

The route of PRO polypeptide or antagonist or agonist administration is in accord with known methods, e.g., 
by injection or infusion by intravenous, intramuscular, intracerebral, intraperitoneal, intracerobrospinal, 
subcutaneous, intraocular, intraarticular, intrasynovial, intrathecal, oral, topical, or inhalation routes, or by 
sustained-release systems as noted below. The PRO polypeptide or antagonists thereof also are suitably 
administered by intratumoral, peritumoral, intralesional, or perilesional routes, to exert local as well as systemic 
therapeutic effects. The intraperitoneal route is expected to be particularly useful, for example, in the treatment of 
ovarian tumors. 

If a peptide or small molecule is employed as an antagonist or agonist, it is preferably administered orally or 
non-orally in the form of a liquid or solid to mammals. 

Examples of pharmacologically acceptable salts of molecules that form salts and are useful hereunder include 
alkali metal salts (e.g., sodium salt, potassium salt), alkaline earth metal salts (e.g., calcium salt, magnesium salt), 
ammonium salts, organic base salts {e.g., pyridine salt, triethy famine salt), inorganic acid salts (e.g., hydrochloride, 
sulfate, nitrate), and salts of organic acid (e.g. , acetate, oxalate, p-toluenesulfonate). 

For compositions herein that are useful for bone, cartilage, tendon, or ligament regeneration, the therapeutic 
method includes administering the composition topically, systemically, or locally as an implant or device. When 
administered, the therapeutic composition for use is in a pyrogen-free, physiologically acceptable form. Further, 
the composition may desirably be encapsulated or injected in a viscous form for delivery to the site of bone, 
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cartilage, or tissue damage. Topical administration may be suitable for wound healing and tissue repair. Preferably, 
for bone and/or cartilage formation, the composition would include a matrix capable of delivering the protein- 
containing composition to the site of bone and/or cartilage damage, providing a structure for the developing bone 
and cartilage and preferably capable of being resorbed into the body. Such matrices may be formed of materials 
presently in use for other implanted medical applications. 

The choice of matrix material is based on biocompatibiliry, biodcgradability, mechanical properties, cosmetic 
appearance, and interface properties. The particular application of the compositions will define the appropriate 
formulation. Potential matrices for the compositions may be biodegradable and chemically defined calcium sulfate, 
tricalcium phosphate, hydroxyapatitc. polylactic acid, polyglycolic acid, and poly anhydrides. Other potential 
materials are biodegradable and biologically well-defined, such as bone or dermal collagen. Further matrices are 
comprisedofpureproteinsorexrraceilularmatrix components. Other potential matrices are nonbiodegradable and 
chemically defined, such as sintered hydroxyapatite, biogiass, aiuminates, or other ceramics. Matrices may be 
comprised of combinations of any of the above-mentioned types of material, such as polylactic acid and 
hydroxyapatite or collagen and tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and biodcgradability. 

One specific embodiment is a 50:50 (mole weight) copolymer of lactic acid and glycolic acid in the form of 
porous particles having diameters ranging from 1 50 to 800 microns. In some applications, it will be useful to utilize 
a sequestering agent, such as carboxymethyl cellulose or autologous blood clot, to prevent the polypeptide 
compositions from disassociating from the matrix. 

One suitable family of sequestering agents is cellulosic materials such as alkylcelluloses (including 
hydroxyalkylcelIuloses).includ^^ 

hydroxypropylmethylcellulosc, and carboxymethylcellulose, one preferred being cationic salts of 
carboxymethylcellulose (CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
polyethylene glycol), polyoxyeth> lene oxide, carboxyvinyl polymer, and polyvinyl alcohol). The amount of 
sequestering agent useful herein is 0.5-20 wt%, preferably 1-10 wt%, based on total formulation weight, which 
represents theamountnecess^^^ 

and to provide appropriate handling of the composition, yet not so much that the progenitor cells are prevented from 
infiltrating the matrix, thereby providing the polypeptide (or its antagonist) the opportunity to assist the osteogenic 
activity of the progenitor cells. 

30 xii. Combination Therapies 

The effectiveness of the PRO polypeptide or an agonist or antagonist thereof in preventing or treating the 
disorder in question may be improved by administering the active agent serially or in combination with another 
agent that is effective for those purposes, either in the same composition or as separate compositions. 

For example, for treatment of cardiac hypertrophy, PRO polypeptide therapy can be combined with the 
35 ^niarationofmhibito^ 

such as phenylephrine: endothelin- 1 inhibitors such as BOSENTAN™ and MOXONODIN™; inhibitors to CT- 1 
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5 (US Pat. No. 5.679,545): inhibitors to LIF; ACE inhibitors; des-asnartatc-angioiensin I inhibitors (U.S. PaL No. 

5,773.415). and angiotensin II inhibitors. 

For treatment of cardiac hypertrophy associated with hypertension, a PRO polypeptide can be administered 

in combination with P-adrenergic receptor blocking agents, e.g. , propranolol, timolol, tertalolol. carteolol, nadolol, 
10 5 tetaxolol, penbutolol, acetobutolol, atenolol, metoprolol, or carvedilol; ACE inhibitors, eg., quinapril, captopril, 

enaiapril, ramipril, benazepril, fosinopril, or lisinopril; diuretics, e.g. t chlorothiazide, hydrochlorothiazide, 

hydroflumethazide, methylchlothiazide, benzthiazide, dichlorphenamide, acetazolamide, or indapamide; and/or 

calcium channel blockers, eg. diltiazem, nifedipine, verapamil, or nicardipine. Pharmaceutical compositions 
15 comprising the therapeutic agents identified herein by their generic names arc commercially available, and are to 

10 be administered following the manufacturers' instructions for dosage, administration, adverse effects, 

contraindications, etc. See. e.g . Physicians 1 Desk Referent rMpHirai Economics Data Production Co.: Montvale, 

N.J., 1997), 51th Edition. 

Preferred candidates for combination therapy in the treatment of hypertrophic cardiomyopathy are (J- 
adrenergic-blocking drugs (e.g.. propranolol, timolol, tertalolol, carteolol, nadolol, betaxoiol, penbutolol, 
15 acetobutolol. atenolol, metoprolol. or carvedilol), verapamil, difedipine, or diltiazem. Treatment of hypertrophy 
associated with high blood pressure may require the use of antihypertensive drug therapy, using calcium channel 
blockers, e.g., diltiazem. nifedipine, verapamil, or nicardipine; p-adrenergic blocking agents; diuretics, e.g. y 
chlorothiazide, hydrochlorothiazide, hydroflumethazide, methylchlothiazide, benzthiazide, dichlorphenamide, 
acetazolamide. or indapamide; and/or ACE-inhibitors, e.g., quinapril, captopriL enaiapril, ramipril, benazepril, 
20 fosinopril. or lisinopril. 

For other indications. PRO polypeptides or their antagonists may be combined with other agents beneficial 
to the treatment of the bone and/or cartilage defect, wound, or tissue in question. These agents include various 
growth factors such as EGF, PDGF, TGF-a or TGF-p, IGF, FGF, and CTGF. 

In addition, PRO polypeptides or their antagonists used to treat cancer may be combined with cytotoxic, 
25 chemothcrapeutic, or growth-inhibitory agentsas identified above. Also, for cancer treatment, the PRO polypeptide 
or antagonist thereof is suitably administered serially or in combination with radiological treatments, whether 
involving irradiation or administration of radioactive substances. 

The effective amounts of the therapeutic agents administered in combination with the PRO polypeptide or 
antagonist thereof will be at the physician's or veterinarian's discretion. Dosage administration and adjustment is 
30 done to achieve maximal management of the conditions to be treated. For example, for treating hypertension, these 
amounts ideally take into account use of diuretics or digitalis, and conditions such as hyper- or hypotension, renal 
impairment, etc. The dose will additionally depend on such factors as the type of the therapeutic agent to be used 
and the specific patient being treated. Typically, the amount employed will be the same dose as that used, if the 
45 g iv *n therapeutic agent is administered without the PRO polypeptide. 

35 xiii. Articles of Manufacnire 

An article of manufacture such as a kit containing a PRO polypeptide or antagonists thereof useful for the 
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5 diagnosis or treatment of the disorders described above comprises at least a container and a label. Suitable 

containers include, for example, bottles, vials, syringes, and test tubes. The containers may be formed from 
a variety of materials such as glass or plastic. The container holds a composition that is effective for diagnosing 
or treating the condition and may have a sterile access port (for example, the container may be an intravenous 

10 5 so,ution ba S or a vial having a stopper pierceable by a hypodermic injection needle). The active agent in the 

composition is the PRO polypeptide or an agonist or antagonist thereto. The label on. or associated with, the 
container indicates that the composition is used for diagnosing or treating the condition of choice. Tne article of 
manufacture may further comprise a second container comprising a pharmaceutical ly-acceptable buffer, such as 

15 phosphate-buffered saline, Ringer's solution, and dextrose solution. It may further include other materials desirable 

10 from a commercial and user standpoint, including other buffers, diluents, filters, needles, syringes, and package 
inserts with instructions for use. The article of manufacture may also comprise a second or third container with 
another active agent as described above. 
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E. Antibodies 

Some of the most promising drug candidates according to the present invention are antibodies and antibody 
15 fragments that may inhibit the production or the gene product of the genes identified herein and/or reduce the 
activity of the gene products. 

i- Polyclonal Antibodies 

Methods of preparing polyclonal antibodies are known to the skilled artisan. Polyclonal antibodies can be 
raised in a mammal, for example, by one or more injections of an immunizing agent and, if desired, an adjuvant. 

20 Typically, the immunizing agent and/or adjuvant will be injected in the mammal by multiple subcutaneous or 
intraperitoneal injections. The immunizing agent may include the PRO polypeptide or a fusion protein thereof. 
It may be useful to conjugate the immunizing agent to a protein known to be immunogenic in the mammal being 
immunized. Examples of such immunogenic proteins include, but are not limited to, keyhole limpet hemocyanin, 
serum albumin, bovine thyroglobulin ; and soybean trypsin inhibitor. Examples of adjuvants that may be employed 

25 include Freund's complete adjuvant and M PL-TDM adjuvant (monophosphoryl Lipid A or synthetic trehalose 
dicorynomycolate). The immunization protocol may be selected by one skilled in the art without undue 
experimentation. 

ii. Monoclonal Antibodies 

The anti-PRO antibodies may. alternatively, be monoclonal antibodies. Monoclonal antibodies may be 
30 prepared using hybridoma methods, such as those described by Kohler and Milstein, Nature. 256:495 ( 1 975). In 
a hybridoma method, a mouse, hamster, or other appropriate host animal is typically immunized with an 
immunizing agent to elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent Alternatively, the lymphocytes may be immunized in vitro. 

The immunizing agent will typically include the PRO polypeptide or a fusion protein thereof. Generally, 
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5 either peripheral blood lymphocytes rPBLs") are used if cells of human origin are desired, or spleen cells or lymph 

node cells are used if non-human mammalian sources are desired. The lymphocytes are then fused with an 
immortalized cell line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell. Goding, 
Monoclonal Antibodies: Principles and Practice (New York: Academic Press, 1986), pp. 59-103. Immortalized 
10 5 CC|1 ,ines ** usual| y ^sformed mammalian cells, particularly myeloma cells of rodent, bovine, and human origin. 

Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells may be cultured in a suitable culture 
medium that preferably contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxamhine guanine phosphoribosyl 
15 transferase (HGPRT or HPRT). the culture medium for the hybridomas typically will include hypoxamhine, 

10 aminopterin, and thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high-level expression of 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Salk 
Institute Cell Distribution Center. San Diego, California and the American Type Culture Collection, Manassas, 
15 Virgin ia. Human myelomaand m ouse-human heteromyeloma cell 1 ines also have been described for the production 
of human monoclonal antibodies. Kozbor, J. Immunol.. J33:300 1 ( 1 984); Brodeur et at. , Monoclonal Antibody 
Production Techniques an d Applications (Marcel Dekker, Inc.: New York. 1987) pp. 51-63. 

The culture medium in which the hybridoma cells are cultured can then be assayed for the presence of 
monoclonal antibodies directed against the PRO polypeptide. Preferably, the binding specificity of monoclonal 
20 antibodies produced by the hybridoma cells is determined by immunoprecipitaiion or by an in vitro binding assay, 
such as radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays 
are known in the art. The binding affinity of the monoclonal antibody can. for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem.. 107:220 (I98QY 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution procedures 
25 and grown by standard methods. Goding, supra. Suitable culture media for this purpose include, for example, 
Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. Alternatively, the hybridoma cells may be grown 
in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones may be isolated or purified from the culture medium 
or ascites fluid by conventional immunoglobulin purificationproceduressuch as, for example, protein A-Sepharose, 
30 hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies may also be made by recombinant DNA methods, such as those described in U.S. 
Patent No. 4.816,567. DNA encoding the monoclonal antibodies of the invention can be readily isolated and 
sequenced using conventional procedures (e.g., by using oligonucleotide probes that are capable of binding 
specifically to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the 
35 invention serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal 
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5 antibodies in the recombinant host cells. The DN A also may be modified, for example, by substituting the coding 

sequence for human heavy- and light-chain constant domains in place of the homologous murine sequences (U.S. 
Patent No. 4,8 1 6,567; Morrison et ai, supra) or by covalently joining to the immunoglobulin coding sequence all 
or part of the coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin polypeptide 
10 $ be substituted for the constant domains of an antibody of the invention, or can be substituted for the variable 

domains of one antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are well known 
in the art. For example, one method involves recombinant expression of immunoglobulin light chain and modified 
15 hcay y chain - "n* hcav >' cna »n is truncated generally at any point in the Fc region so as to prevent heavy-chain 

10 crosslinking. Alternatively, the relevant cysteine residues are substituted with another amino acid residue or are 
deleted so as to prevent crosslinking. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to produce 
fragments thereof, particularly Fab fragments, can be accomplished using routine techniques known in the art. 
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iii- Human and Humanized Antibodies 
15 Th eanti-PRO antibodies may further com Humanized forms 

of non-human (*.#., murine) antibodies are chimeric immunoglobulins, immunoglobulin chains, or fragments 
thereof (such as Fv, Fab. Fab\ F(ab>_ or other antigen-binding subsequences of antibodies) that contain minimal 
sequence derived from non-human immunoglobulin. Humanized antibodies include human immunoglobulins 
(recipient antibody) in which residues from a CDR of the recipient are replaced by residues from a CDR of a non- 
20 human species (donor antibody) such as mouse, rat, or rabbit having the desired specificity, affinity, and capacity. 
In some instances, Fv framework residues of the human immunoglobulin are replaced by correspond ing non-h uman 
residues. Humanized antibodies may also comprise residues that are found neither in the recipient antibody nor 
in the imported CDR or framework sequences. In general, the humanized antibody will comprise substantially all 
of at least one, and typically two. variable domains, in which all or substantially all of the CDR regions correspond 
to those of a non-human immunoglobulin, and all or substantially all of the FR regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody preferably also will comprise at least a portion of 
an immunoglobulin constant region (Fc), typically that of a human immunoglobulin. Jones e/ a/.. Nature. 321 : 522- 
525 ( 1 986); Riechmann et ol , Nature, 332: 323-329 ( 1 988); Presta, Curr. Oo. Struct. Riol 2:593-596 ( 1 992). 
Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized antibody 
30 has one or more amino acid residues introduced into it from a source that is non-human. These non-human amino 
acid residues are often referred to as "import" residues, wh ich are typically taken from an "import" variable domain. 
Humanization can be essentially performed following the method of Winter and co-workers (Jones et ai , Nature . 
321: 522-525 ( 1 986); Riechmann et ai , Nature, 332: 323-327 ( 1 988); Verhoeyen et aL % Science . 239: 1 534- 1 536 
( 1988)). by substituting rodent CDRs or CDR sequences for the corresponding sequences of a human antibody. 
35 Accordingly, such "humanized" antibodies are chimeric antibodies (U.S. Patent No. 4,816,567), wherein 
substantially less than an intact human variable domain has been substituted by the corresponding sequence from 
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a non-human species. In practice, humanized antibodies are typically human antibodies in which some CDR 
residues and possibly some FR residues are substituted by residues from analogous sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in the art, including phage display 
libraries. Hoogenboom and Winter. J. Mol. Biol, 227: 381 (1991); Marks et al. J, Mol. BioL 222: S81 (1991). 
The techniques of Cole et al. and Boemer et at. are also available for the preparation of human monoclonal 
antibodies. Cole et aL Monoclonal Antibodie s and Cancer Theranv. Alan R. Liss, p. 77 ( 1985) and Boemer etai. 
J. lmrnunol., 147[1}: 86-95 (1991). Similarly, human antibodies can be made by introducing human 
immunoglobulin loci into transgenic animals, e.g.. mice in which theendogenous immunoglobulin genes have been 
partially or completely inactivated. Upon challenge, human antibody production is observed that closely resembles 
that seen in humans in aii respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5.633,425; and 
5,661 ,016. and in the following scientific publications: Marks etal, Bio/Technology. K): 779-783 (1 992); Lonberg 
etai, Natorc, 368: 856-859 ( 1 994): Morrison, Nature, 368: 812-813(1 994); Fishwild et oL Nature Biotechnology. 
j4: 845-851 (1996); Neuberger. Nature Biotechnology, 14: 826 (1996): Lonberg and Huszar, Intern. Rev. 
Immunol. . 13: 65-93 ( 1 995). 



iv. Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding 
specificities for at least two different antigens. In the present case, one of the binding specificities is for the PRO 
polypeptide, the other one is for any other antigen, and preferably for a cell-surface protein or receptor or receptor 
subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant production of 
bispecific antibodies is based on the co-expression of two immunoglobulin heavy-chain/I ighNchain pairs, where 
the two heavy chains have different specificities. Milstein and Cuello, Nature. 305 : 537-539 ( 1 983). Because of 
the random assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potential mixture often different antibody molecules, of which only one has the correct bispecific structure. The 
purification of the correct molecule is usually accomplished by affinity chromatography steps. Similar procedures 
are disclosed in WO 93/08829, published 13 May I993,and in Traunecker et al.. EM BO J.. 10: 3655-3659(1991). 

Antibody variable domains with the desired binding specificities (antibody-antigen combining sites) can be 
fused to immunoglobulin constant-domain sequences. The fusion preferably is with an immunoglobulin heavy- 
chain constant domain, comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to have the first 
heavy-chain constant region (CH 1 ) containing the site necessary for light-chain binding present in at least one of 
the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin light 
chain, are inserted into separate expression vectors, and are co-transfected into a suitable host organism . For further 
details of generating bispecific antibodies, see, for example, Suresh et a/. y Methods in EnzvmolnP Y Hi: 210 
(1986). 
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v. Hetcroconiugate Antibodies 
Hetcroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies have, for 

example, been proposed to target immune-system cells to unwanted cells (U.S. Patent No. 4.676.980). and for 
treatment of HIV infection. WO 9 1/00360; WO 92/200373; EP 03089. It is contemplated thai the antibodies may 
be prepared in vitro using known methods in synthetic protein chemistry, including those involving crosslinking 
agents. For example, immunotoxins may be constructed using a disu I fide-exchange reaction or by forming a 
thioether bond. Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

vi. EfTector Function Engineering 
It may be desirable to modify the antibody of the invention with respect to effector function, so as to enhance, 

e.g., the effectiveness of the antibody in treating cancer. For example, cysteine residue(s) may be introduced into 
the Fc region, thereby allowing interchain disulfide bond formation in this region. The homodimeric antibody thus 
generated may have improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See, Caron et al y J. Exp. Med .. J76: 1 1 9 1 - 1 1 95 ( 1 992) and 
1 5 Shopes, J. Immunol ., 148: 29 1 8-2922 ( 1 992). Homodimeric antibodies with enhanced ami-tumor activity may also 
be prepared using heterobirunctional cross-linkers as described in Wolff ei at.. Cancer Research. 53: 2560-2565 
(1993). Alternatively, an antibody can be engineered that has dual Fc regions and may thereby have enhanced 
complement lysis and ADCC capabilities. See, Stevenson et a/.. Anti-Cancer Drus Design. 3: 2 19-230 ( 1 989). 

vii. Immunoconjugates 

20 The invention also pertains to immunoconjugates comprising an antibody conjugated to a cytotoxic agent such 

as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of bacterial, fungal, plant, or animal origin, 
or fragments thereof), or a radioactive isotope {i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been described above. 
Enzymatically active toxins and fragments thereof that can be used include diphtheria A chain, nonbinding active 

25 fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, 
modeccin A chain, alpha-sarcin, Aleuritesfordii proteins, dianthin proteins. Phytolaca americana proteins (PAPI, 
PAPII, and PAPS), momordica charantia inhibitor, curcin, crolin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin. restrictocin. phenomycin, enomycin, and the tricothecenes. A variety of radionuclides are available for 
the production of radioconjugated antibodies. Examples include 2,I Bi, 111 In, "°Y, and ,,B Re. 

30 Conjugates of the antibody and cytotoxic agent are made using a variety of Afunctional protein-coupling 

agentesuchasN-succinimidyl-3^ 

of imidoesters (such as dimethyl adipimidate HCl), active esters (such as disuccinimidyl suberate), aldehydes (such 
asglutareldchyde), bis-azido compounds (such as bis(p-azidobenzoyl) hexancdiamine), bis-diazonium derivatives 
(such as bis-(p-diazoniumbenzoyl)-cthylenediamineX diisocyanates (such as tolyene 2,6-diisocyanate). and bis- 
35 active fluorine compounds (such as l,5-difluoro-2,4-dinirrobenzene). For example, a ricin immunotoxin can be 
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prepared as described in Vitettae/ aL Science, 238: 1098(1987). Carbon- J 4-labeled Nisothiocyanatobenzyi-3- 
metbyldieihylene triamincpentaaceiic acid (MX-DTP A) is an exemplary chelating agent for conjugation of 
radionuclide to the antibody. See. WO94/11026. 

In another embodiment, the antibody may be conjugated to a "receptor- (such as streptavidin) for utilization 
in tumor pretargeting wherein the antibody-receptor conjugate is administered to the patient, followed by removal 
of unbound conjugate from the circulation using a clearing agent and then administration of a "ligand" {e.g., avidin) 
that is conjugated to a cytotoxic agent (e.g., a radionuclide). 

viii. Immunoliposomes 

The antibodies disclosed herein may also be formulated as immunoliposomes. Liposomes containing the 
antibody are prepared by methods known in the art. such as described in Epstein ei aL. Proc. Natl. Acad. Sgj jJgA 
82: 3688 (1985); Hwang et aL Proc. Natl. Acad. Sci. USA 77: 4030 (1980): and VS. Pat Nos. 4,485,045 and 
4,544,545. Liposomes with enhanced circulation time arc disclosed in U.S. Patent No. 5,013.556. 

Particularly useful liposomes can be generated by the reverse-phase evaporation method with a lipid 
composition comprising phosphatidylcholine, cholesterol, and PEG-derivatizcd phosphatidylethanolamine (PEG- 
PE). Liposomes are extruded through filters of defined pore size to yield liposomes with the desired diameter. Fab 1 
fragments of the antibody of the present invention can be conjugated to the liposomes as described in Martin et aL. 
J. Biol. Chem. , 257: 286-288 (1982) via a disul fide-interchange reaction. A chemotherapeutic agent (such as 
Doxorubicin) is optionally contained within the liposome. See, Gabizon et aL. J. National Cancer Inst Sir toy 
1484(1989). 



* x - Pharmaceu tical Compositions of Antibodies 

Antibodies specifically binding a PRO polypeptide identified herein, as well as other molecules identified by 
the screening assays disclosed hereinbefore, can be administered for the treatment of various disorders as noted 
above and below in the form of pharmaceutical compositions. 

If the PRO polypeptide is intracellular and whole antibodies are used as inhibitors, internalizing antibodies 
are preferred. However, lipofections or liposomes can also be used to deliverthe antibody, or an antibody fragment, 
into cells. Where antibody fragments are used, the smallest inhibitory fragment that specifically binds to the 
binding domain of the target protein is preferred. For example, based upon the variable-region sequences of an 
antibody, peptide molecules can be designed that retain the ability to bind the target protein sequence. Such 
peptides can be synthesized chemically and/or produced by recombinant DNA technology. See, e.g., Marasco et 
Q t* Proc. Natl. A cad. Sci. USA 90; 7889-7893 (1993). 

The formulation herein may also contain more than one active compound as necessary for the particular 
indication being treated, preferably those with complementary activities that do not adversely affect each other. 
Alternatively, or in addition, the composition may comprise an agent that enhances its function, such as, for 
example, a cytotoxic agent, cytokine, chemotherapeutic agent, or growth-inhibitory agent. Such molecules are 
suitably present in combination in amounts that are effective for the purpose intended. 
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5 The active ingredients may also be enirapped in microcapsules prepared, for example, by coacervation 

techniques or by interfacia) polymerization, for example, hydroxymethylcellulose or gelatin-microcapsules and 
poly-(mcthy Imethacylate) microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 
albumin microspheres, microemulsions, nano-particies, and nanocapsules)or in macroemulsions. Such techniques 
70 5 are disclosed in Remington's Pharmaceutical Sciences, supra. 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 
filtration through sterile filtration membranes. 

Sustained-release preparations may be prepared. Suitable examples of sustained-release preparations include 
75 semipermeable matrices of solid hydrophobic polymers containing the antibody, which matrices are in the form 

10 of shaped articles, e.g., films, or microcapsules. Examples of sustained-release matrices include polyesters, 
hydrogels (for example. poly(2-hydroxyethyl-methacrylate). or poly(vinylalcohol)), polylactides (U.S. Pat. No. 
3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamate, non-degradablc ethylene-vinyl acetate, 
2 0 degradable lactic acid-elycolic acid copolymers such as the LUPRON DEPOT ™ (injectable microspheres 

composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly- D-(-)-3- hydroxy butyric acid. 
15 While polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release of molecules for over 
1 00 days, certain hydrogels release proteins for shorter time periods. When encapsulated antibodies remain in the 
body for a long time, they may denature or aggregate as a result of exposure to moisture at 37°C, resulting in a loss 
of biological activity and possible changes in immunogenicity. Rational strategies can be devised for stabilization 
depending on the mechanism involved. For example, if the aggregation mechanism is discovered to be 
20 intermolecular S-S bond formation through thio-disulfide interchange, stabilization may be achieved by modifying 
sulfhydryl residues, lyophilizing from acidic solutions, controlling moisture content, using appropriate additives, 
and developing specific polymer matrix compositions. 

x. Methods of Treatment using the Antibody 
It is contemplated that the antibodies to a PRO polypeptide may be used to treat various cardiovascular, 
25 endothelial, and angiogenic conditions as noted above. 

The antibodies are administered to a mammal, preferably a human, in accord with known methods, such as 
intravenous administration as a bolus or by continuous infusion over a period of time, by intramuscular, 
intraperitoneal, intracerobrospinal. subcutaneous, intra-articular, intrasynovial. intrathecal, oral, topical, or 
inhalation routes. Intravenous administration of the antibody is preferred. 
30 Other therapeutic regimens may be combined with the administration of the antibodies of the instant invention 

as noted above. For example, if the antibodies are to treat cancer, the patient to be treated with such antibodies may 
also receive radiation therapy. Alternatively, or in addition, a chemotherapeutic agent may be administered to the 
patient. Preparation and dosing schedules for such chemotherapeutic agents may be used according to 
manufacturers' instructions or as determined empirically by the skilled practitioner. Preparation and dosing 
35 schedules for such chemotherapy are also described in Chemotherapy Service Ed., M.C Perry (Williams & 
Wilkins: Baltimore, MD. 1992). The chemotherapeutic agent may precede, or follow administration of the 
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5 antibody, or may be given simultaneously therewilh. The antibody may be combined with an anti-estrogen 

compound such as tamoxifen or EVISTA™ or an anti-progesterone such as onapristone (see. EP 616812) in 
dosages known for such molecules. 

If the antibodies are used for treating cancer, it may be desirable also to administer antibodies against other 
1Q 5 tumor-associated antigens, such as antibodies that bind to one or more of the ErbB2. EGFR, ErbB3, ErbB4, or 

VEGF receptors). These also include the agents set forth above. Also, the antibody is suitably administered 
serially or in combination with radiological treatments, whether involving irradiation or administration of 
radioactive substances. Alternatively, or in addition, two or more antibodies binding the same or two or more 
different antigens disclosed herein may be co- administered to the patient. Sometimes, it may be beneficial also to 
10 administer one or more cytokines to the patient. In a preferred embodiment, the antibodies herein are co- 
administered with a growth-inhibitory agent. For example, the growth- inhibitory agent may be administered first, 
followed by an antibody of the present invention. However, simultaneous administration or administration of the 
antibody of the present invention first is also contemplated. Suitable dosages for the growth-inhibitory agent are 
those presently used and may be lowered due to the combined action (synergy) of the growth- inhibitory agent and 
15 the antibody herein. 

In one embodiment, vascularization of tumors is attacked in combination therapy. The anti-PRO polypeptide 
and another antibody (e.g., ami- VEGF) are administered to tumor-bearing patients at therapeutically effective doses 
as determined, for example, by observing necrosis of the tumor or its metastatic foci, if any. This therapy is 
continued until such time as no further beneficial effect is observed or clinical examination shows no trace of the 
20 tumor or any metastatic foci. Then TNF is administered, alone or in combination with an auxiliary agent such as 
alpha-, bcta-,orgamma-mterferon.anti-HER2anti^ imerleukin-1 
(IL-i), imerleukin-2 (IL-2), granulocyte-macrophage colony stimulating factor (GM-CSF), or agents that promote 
microvascular coagulation in tumors, such as anti-protein C antibody, anti-protein S antibody, or C4b binding 
protein free. WO 91/01 753, published 2 1 February 1991), or heat or radiation. 
25 Since the auxiliary agents will vary in their effectiveness, it is desirable to compare their impact on the tumor 

by matrix screening in conventional fashion. The administration of anti-PRO polypeptide antibody and TNF is 
repeated until the desired clinical effect is achieved. Alternatively, the anti-PRO polypeptide antibody is 
administered together with TNF and, optionally, auxiliary agent(s). In instances where solid tumors are found in 
the limbs or in other locations susceptible to isolation from the general circulation, the therapeutic agents described 
40 30 herein are administered to the isolated tumor or organ. In other embodiments, a FGF or PDGF antagonist, such 

as an anti-FGF or an anii-PDGF neutralizing antibody, is administered to the patient in conjunction with the anti- 
PRO polypeptide antibody. Treatment with anti-PRO polypeptide antibodies preferably may be suspended during 
periods of wound healing or desirable neovascularization. 

Forthe prevention ortreatment of cardiovascular, endothelial, and angiogenic disorder, the appropriate dosage 
35 of an antibody herein will depend on the type of disorder to be treated, as defined above, the severity and course 
of the disease, whether the antibody is administered for preventive or therapeutic purposes, previous therapy, the 
patienfs clinical history and response to the antibody, and the discretion of the attending physician. The antibody 
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5 is suitably administered to the patient at one time or over a series of treatments. 

For example, depending on the type and severity of the disorder, about 1 M g/kg to 50 mg/kg (e.g.. 0.1-20 
mg/kg) of antibody is an initial candidate dosage for administration to the patient whether, for example, by one or 
more separate adm inistrations, or by continuous infusion. A typical daily or weekly dosage might range from about 
f0 5 1 10 100 m 6 /k S or more, depending on the factors mentioned above. For repeated administrations over 

several days or longer, depending on the cond ition, the treatment is repealed or sustained until a desired suppression 
of disorder symptoms occurs. However, other dosage regimens may be useful. The progress of this therapy is 
easily monitored by conventional techniques and assays, including, for example, radiographic tumor imaging. 
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xi. Articles of Manufacture with Antibodies 
An article of manufacture containing a container with the antibody and a label is also provided. Such articles 
are described above, wherein the active agent is an anti-PRO antibody. 



xii - Diagnosis a nd Prognosis of Tumors using Antibodies 
If the indication for which the antibodies are used is cancer, while ccil-surface proteins, such as growth 
receptors over expressed in certain tumors, are excellent targets for drug candidates or tumor (e.g., cancer) 
25 15 t™™*™* same proteins along with PRO polypeptides find additional use in the diagnosis and prognosis of 

tumors - For exa ^P»^ antibodies directed against the PRO polypeptides may be used as rumor diagnostics or 
prognostics. 

For example, antibodies, including antibody fragments, can be used qualitatively or quantitatively to detect 
the expression of genes including the gene encoding the PRO polypeptide. The antibody preferably is equipped 
with a detectable, c.£.. fluorescent label, and binding can be monitored by light microscopy, flow cytometry, 
fluorimctrv. or other techniques known in the art. Such binding assays arc performed essentially as described 



30 20 



above. 



In situ detection of antibody binding to the marker gene products can be performed, for example, by 
immunofluorescence or imrnunoelectron microscopy. For this purpose, a histological specimen is removed from 
25 the patient, and a labeled antibody is applied to it, preferably by overlaying the antibody on a biological sample. 
This procedure also allows for determining the distribution of the marker gene product in the tissue examined. It 
will be apparent to those skilled in the art that a wide variety of histological methods arc readily available for in situ 
40 detection. 

The following Examples are offered for illustrative purposes only, and are not intended to limit the scope of 
30 the present invention in any way. 

The disclosures of all patent and literature references cited in the present specification are hereby incorporated 
45 by reference in their entirety. 
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5 EXAMPLES 

Commercially available reagents referred to in the Examples were used according to manufacturer's 
instructions unless otherwise indicated. The source of those cells identified in the following Examples, and 
throughout the specification, by ATCC accession numbers is the American Type CultureCollection, Manassas, VA. 
10 5 Unless otherwise noted, the present invention uses standard procedures of recombinant DNA technology, such as 

those described hereinabove and in the following textbooks: Sambrook et aL supra: Ausubel et at.. Current 
Protocols in Molecular Biology (Green Publishing Associates and Wiley Interscience, N.Y., 1989); Innis et at.. 
PCR Protocols: A Guide to Methods and Applications (Academic Press, Inc.: N.Y., 1990); Harlow er a!., 
15 Antibodies: A Laboratory Manual (Cold Spring Harbor Press: Cold Spring Harbor, 1 988); Gait. Oligonucleotide 

1 0 Svnthesis (IRL Press: Oxford, 1 984): Freshney, Animal Cell Culture. 1 987; Coligan et aL Current Protocols in 
Immunology . 1991. 
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EXAMPLE I 

Extracellular Domain Homology Screening t o Identify Novel Polyp e ptides and cDNA Encoding Therefor 
The extracellular domain (FCD) sequences (including the secretion signal sequence, if any) from about 950 
15 known secreted proteins from the Swiss-Prot public database were used to search EST databases. The EST 
databases included public databases (e.g., DayhofT. GenBank). and proprietary databases (e.g. LIFESEQ*. Incyte 
Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program BLAST or BLAST-2 
( Altschul et a/., Methods in Enzymology, 266:460-480 ( 1 996)) as a comparison of the ECD protein sequences to 
a 6 frame translation of the EST sequences. Those comparisons with a BLAST score of 70 (or in some cases 90) 
20 or greater that did not encode known proteins were clustered and assembled into consensus DNA sequences with 
the program "phrap" (Phil Green. University of Washington, Seattle, WA). 

Using this extracellular domain homology screen, consensus DNA sequences were assembled relative to the 
other identified EST sequences using phrap. In addition, the consensus DNA sequences obtained were often (but 
not always) extended using repeated cycles of BLAST or BLAST-2 and phrap to extend the consensus sequence 
25 as far as possible using the sources of EST sequences discussed above. 

Based upon the consensus sequences obtained as described above, oligonucleotides were then synthesized 
and used to identify by PCR a cDNA iibrary that contained the sequence of interest and for use as probes to isolate 
a clone of the full-length coding sequence for a PRO polypeptide. Forward and reverse PCR primers generally 
range from 20 to 30 nucleotides and are often designed to give a PCR product of about 1 00- 1 000 bp in length. The 
30 probe sequences are typically 40-55 bp in length. In some cases, additional oligonucleotides are synthesized when 
the consensus sequence is greater than about 1-1.5 kbp. In order to screen several libraries for a full-length clone, 
DNA from the libraries was screened by PCR amplification, as per Ausubel et aL Current Protocols in Molecular 
Biology, with the PCR primer pair. A positive library was then used to isolate clones encoding the gene of interest 
using the probe oligonucleotide and one of the primer pairs. 
35 The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using 

commercially available reagents such as those from In vitrogen, San Diego, CA. The cDNA was primed with oligo 
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dT containing a Not! site, linked w ith blunt to Sail hemikinased adaptors, cleaved with Notl. sized appropriately 
by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD: 
pRK5B is a precursor of pRK5D that does not contain the Sfil site; see. Holmes etal. y Science . 253: 1278-1280 
(1991)) in the unique Xhol and Notl sites. 

EXAMPLE 2 
Isolation of cDNA clones bv Amylase Screening 
I. Preparation of oligo dT primed cDNA library 

mRNA was isolated from a human tissue of interest using reagents and protocols from invitrogen, San Diego, 
CA (Fast Track 2). This RNA was used to generate an oligo dT primed cDNA library in the vector pRK5D using 
reagents and protocols from Life Technologies, Gaithersburg, MD (Super Script Plasmid System). In this 
procedure, the double stranded cDNA was sized to greater than 1000 bp and the Sall/Notl linkered cDNA was 
cloned into Xhol/Notl cleaved vector. pRK5D is a cloning vector that has an sp6 transcription initiation site 
followed by an Sfil restriction enzyme site preceding the Xhol/Notl cDNA cloning sites. 

2. Preparation of random primed cDNA library 

1 5 A secondary cDN A library was generated in order to preferentially represent the 5' ends of the primary cDN A 

clones. Sp6 RNA was generated from the primary library (described above), and this RNA was used to generate 
a random primed cDNA library in the vector pSST-AMY.O using reagents and protocols from Life Technologies 
(Super Script Plasmid System, referenced above). In this procedure the double stranded cDNA was sized to 500- 
1 000 bp, linkered with blunt to Notl adaptors, cleaved with Sfil, and cloned into Sfil/Notl cleaved vector. pSST- 

20 AMY.O is a cloning vector that has a yeast alcohol dehydrogenase promoter preceding the cDN A cloning sites and 
the mouse amylase sequence (the mature sequence without the secretion signal) followed by the yeast alcohol 
dehydrogenase terminator, after the cloning sites. Thus, cDNAs cloned into this vector that are fused in frame with 
amylase sequence will lead to the secretion of amylase from appropriately transfected yeast colonics. 



3. Transformation and Detection 
25 DNA from the library described in paragraph 2 above was chilled on ice to which was added electrocompetent 

DH10B bacteria (Life Technologies, 20 ml). The bacteria and vector mixture was then electroporated as 
recommended by the manufacturer. Subsequently, SOC media (Life Technologies, 1 ml) was added and the 
mixture was incubated at 37°C for 50 minutes. The transformants were then plated onto 20 standard 150 mm LB 
plates containing ampicillin and incubated for 1 6 hours (37°C). Positive colonies were scraped off the plates and 
30 the DNA was isolated from the bacterial pellet using standard protocols, e.g.. CsCI-gradient. The purified DNA 
45 was then carried on to the yeast protocols below. 

The yeast methods were divided into three categories: (I) Transformation of yeast with the plasmid/cDNA 
combined vector; (2) Detection and isolation of yeast clones secreting amylase: and (3) PCR amplification of the 
insert directly from the yeast colony and purification of the DNA for sequencing and further analysis. 
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The yeast strain used was HD56-5A (ATCC-90785). This strain has the following genotype: MAT alpha, 
ura5-52, lcu2-3, Ieu2-1 12, his3-l I, his3-l 5, MAL\ SUC\ GAL*. Preferably, yeast mutants can be employed that 
have deficient post-translational pathways. Such mutants may have translocation deficient alleles in seel I , jec72, 
sec6X with truncated secll being most preferred. Alternatively, antagonists (including antisense nucleotides 
and/or iigands) which interfere with the normal operation of these genes, other proteins implicated in this post 
translation pathway {e.g., SEC61p f SEC72p. SEC62p, SEC63p, TDJlp or SSAlp-4p) or the complex formation 
of these proteins may also be preferably employed in combination with the amylase-exprcssine yeast. 

Transformation was performed based on the protocol outlined by Gictz et at., Nucl. Acid. Res.. 20:1425 
(1992). Transformed cells were then inoculated from agar into YEPD complex media broth (100 ml) and grown 
overnight at 30°C. The YEPD broth was prepared as described in Kaiser et <?/., Methods in Yeast Genetics. Cold 
Spring Harbor Press, Cold Spring Harbor, NY, p. 207 ( 1 994). The overnight culture was then diluted to about 2 
x 10 6 cells/ml (approx. 00^=0.1) into fresh YEPD broth (500 ml) and regrown to 1 x 10 7 cells/ml (approx. 
OD^O.4-0.5). 

The cells were then harvested and prepared for transformation by transfer into GS3 rotor bottles in a Sorva! 
GS3 rotor at 5.000 rpm for 5 minutes, the supernatant discarded, and then resuspended into sterile water, and 
centrifuged again in 50 ml falcon rubes at 3,500 rpm in a Bcckman GS-6KR centrifuge. The supernatant was 
discarded and the cells were subsequently washed with UAc/TE (10 ml, 10 mM Tris-HCI, 1 mM EDTA pH 7.5, 
100 mM LUOOCCH,), and resuspended into LiAc/TE (2.5 ml). 

Transformation took place by mixing the prepared cells ( 1 00^1) with freshly denaturedsingle stranded salmon 
testes DNA (Lofstrand Labs, Gaithersburg, MD) and transforming DNA (1 ^g. vol. < 10^1) in microfuge tubes. 
The mixture was mixed briefly by vortexing, then 40% PEG/TE (600 /J, 40% polyethylene glycol-4000, 10 mM 
Tris-HCI. 1 mM EDTA. 100 mM LKOOCCH,, pH 7.5) was added. This mixture was gently mixed and incubated 
at 30°C while agitating for 30 minutes. The cells were then heat shocked at 42 S C for 1 5 minutes, and the reaction 
vessel centrifuged in a microfuge at 12,000 rpm for 5-10 seconds, decanted and resuspended into TE (500 10 
mM Tris-HCL 1 mM EDTA pH 7.5) followed by rccentrifugation. The cells were then diluted into TE ( 1 ml) and 
aliquots (200 ^1) were spread onto the selective media previously prepared in 150 mm growth plates (VWR). 

Alternatively, instead of multiple small reactions, the transformation was performed using a single, large scale 
reaction, wherein reagent amounts were scaled up accordingly. 

The selective media used was a synthetic complete dextrose agar lacking uracil (SCD-Ura) prepared as 
described in Kaiser et aL Methods in Y east Genetics. Cold Spring Harbor Press. Cold Spring Harbor, NY. p. 208- 
2 1 0 (1994). Transformants were grown at 30 °C for 2-3 days. 

The detection of colonies secreting amylase was performed by including red starch in the selective growth 
media. Starch was coupled to the red dye (Reactive Red- 120, Sigma) as per the procedure described by Biely et 
<*/., Anal. Biochem., VH: 1 76- 1 79 ( 1 988). The coupled starch was incorporated into the SCD-Ura agar plates at 
a final concentration of 0. 1 5% (w/v). and was buffered with potassium phosphate to a pH of 7.0 (50- 1 00 mM final 
concentration). 

The positive colonies were picked and streaked across fresh selective media (onto 150 mm plates) in order 
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to obtain well isolated and identifiable single colonies. Well isolated single colonies positive for amylase secretion 
were detected by direct incorporation of red starch into buffered SCD-Ura agar. Positive colonies were determined 
by their ability to break down starch resulting in a clear halo around the positive colony visualized directly. 

4 - Isolation of DNA bv PCR Amplification 

When a positive colony was isolated, a portion of it was picked by a toothpick and diluted into sterile water 
(30 m!) in a 96 well plate. At this time, the positive colonies were cither frozen and stored for subsequent analysis 
or immediately amplified. An aliquot of cells (5 >il) was used as a template for the PCR reaction in a 25 ^1 volume 
containing: 0.5 Klentaq (Clontech, Palo Alto, CA); 4.0 fx\ lOmM dNTP's (Perkin Elmer-Cetus); 2.5 M \ Kentaq 
buffer (Clontech); 025 M l forward oligo 1 ; 0.25 ^1 reverse oligo 2; 12.5 distilled water. The sequence of the 
forward oligonucleotide I was: 

5 , -TGTAAAACGACGGCCAGT TAAATAGACCTGCAATTATTAATPT-T ( S EQ ID NO: J) 
The sequence of reverse oligonucleotide 2 was: 

S'-CAGGAAACAGCTATGACC ACCTGCACACCTGCAAATCCATT-r (SEQ !DNO:2) 



PCR was then performed as follows: 



a. 




Denature 


92 C C, 


5 minutes 


b. 


3 cycles of: 


Denature 


92 °C, 


30 seconds 






Anneal 


59*C, 


30 seconds 






Extend 


72°C, 


60 seconds 


c. 


3 cycles of: 


Denature 


92°C, 


30 seconds 






Anneal 


' 57"C, 


30 seconds 






Extend 


72 °C, 


60 seconds 


d. 


25 cycles of: 


Denature 


92 °C, 


30 seconds 






Anneal 


55°C, 


30 seconds 






Extend 


72 °C, 


60 seconds 


e. 




Hold 


4*C 





The underlined regions of the oligonucleotides annealed to the ADH promoter region and the amylase region, 
respectively, and amplified a 307 bp region from vector pSST-AM Y.O when no insert was present. Typically, the 
first 18 nucleotides of the 5' end of these oligonucleotides contained annealing sites for the sequencing primers. 
Thus, the total product of the PCR reaction from an empty vector was 343 bp. However, signal sequence- fused 
cDNA resulted in considerably longer nucleotide sequences. 

Following the PCR. an aliquot of the reaction (5 ^1) was examined by agarose gel electrophoresis in a 1% 
agarose gel using a Tris-Borate-EDTA (TBE) buffering system as described by Sambrook etaL supra. Clones 
resulting in a single strong PCR product larger than 400 bp were further analyzed by DNA sequencing after 
purification with a 96 Qiaquick PCR clean-up column (Qiagen inc., Chatsworth, CA). 
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EXAMPLE .» 

Isolation ofcDNA Clones Usin^ Signal Algorithm Analysis 
Various polypeptide-encoding nucleic acid sequences were identified by applying a proprietary signal 
sequence finding algorithm developed by Genemech, Inc., (South San Francisco, CA) upon ESTs as well as 
clustered and assembled EST fragments from public (e.g., GenBank) and/or private (LIFESEQ®, Incytc 
Pharmaceuticals, Inc., Palo Alto. CA) databases. The signal sequence algorithm computes a secretion signal score 
based on the character of the DNA nucleotides surrounding the first and optionally the second methionine codon(s) 
(ATG) at the 5'-end of the sequence or sequence fragment under consideration. The nucleotides following the first 
1 5 ATC must code for al leasl K unambiguous amino acids without any stop codons. If the first ATG has the required 

amino acids, the second is not examined. If neither meets the requirement, the candidate sequence is not scored. 
In order to determine whether the EST sequence contains an authentic signal sequence, the DNA and corresponding 
amino acid sequences surrounding the ATG codon are scored using a set of seven sensors (evaluation parameters) 
known to be associated with secretion signals. Use of this algorithm resulted in the identification of numerous 
polypeptide-encoding nucleic acid sequences. 
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15 EXAMPLE 4 

isolation of cDNA Clones Encoding Human PRO 1 72 
A consensus DNA sequence encoding a delta-like homologue was assembled relative to other EST sequences 
using phrap as described in Example) above. This consensus sequence is designated herein as DNA28765. Based 
on the DNA28765 consensus sequence, oligonucleotides were synthesized: 1 ) to identify by PCR a cDNA library 
20 that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence 
forPRO!72. 

A pair of PCR primers (forward and reverse) were synthesized: 
28765.ffOL1644y 

5'-GGATCTCGAGAACAGCTACTCC-3' (SEQ ID NO:5) 

35 25 28765.^01.164^ 

5*-TCGTCC ACGTTGTCGTCACATG-3 ' (SEQ ID NO:6) 



Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28765 
sequence which had the following nucleotide sequence: 
28765.D f 01.1641) hy bridization probe: 

30 S-AAATCTGTGAATTGAGTGCCATGGACCTGTTGCGGACGGCCCTTGCTT-S' (SEQ ID NO:7) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PROI72 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
of the cDNA libraries was isolated from human fetal kidney tissue. 

in 
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5 DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 

DNA359I6-1 161 [Figure I, SEQ ID NO:3]; and the derived protein sequence for PROl 72. 

The entire coding sequence of DNA359 16- 1 161 is included in Figure I (SEQIDNO:3). Clone DNA359I6- 
1161 contains asingle open reading frame with an apparent translation^ initiation site at nucleotide positions 38-40, 
10 5 and *" 3pparent *°P codon at nuc| cotide positions 2207-2209. The predicted polypeptide precursor is 723 amino 

acids long. Analysis of the full-length PRO! 72 sequence shown in Figure 2 (SEQ ID NO:4) evidences the presence 
ofa variety of important polypeptide domains, wherein the locations given for those important polypeptide domains 
are approximate as described above. Analysis of the full-length PROI 72 polypeptide shown in Figure 2 evidences 
15 prCSence 0f lhe fo,,owin S: a *ignal peptide from about amino acid I to about amino acid 2 1 ; a transmembrane 

10 domain from about amino acid 546 to about amino acid 566; an N-glycosylation site from about amino acid 477 
toaboutaminoacid481:acAMP-andcGMP-dependentproteinkinasc P hosphory 

660 to about amino acid 664; tyrosine kinase phosphorylation sites from about amino acid 176 to about amino acid 
185, and from about amino acid 252 to about amino acid 261 ; N-myristoylation sites from about amino acid 2 to 
about amino acid 8, from about amino acid 37 to about amino acid 43, from about amino acid 40 to about amino 
15 acid 46, from about amino acid 98 to about amino acid 104, from about amino acid 99 to about amino acid 105. 
from about amino acid 262 to about amino acid 268, from about amino acid 281 to about amino acid 287, from 
about amino acid 282 to about amino acid 288, from about amino acid 301 to about amino acid 307, from about 
amino acid 3 1 0 to about amino acid 3 1 6, from about amino acid 328 to about amino acid 334, from about amino 
acid 340 to about amino acid 344. from about amino acid 378 to about amino acid 384, from about amino acid 387 
20 to about amino acid 393. from about amino acid 5 1 2 to about amino acid 5 1 8. from about amino acid 676 to about 
amino acid 682, from about amino acid 683 to about amino acid 689, and from about amino acid 695 to about 
amino acid 701; aspartic acid and asparagine hydroxylation sites from about amino acids 343 to about amino acid 
355, from about amino acid 420 to about amino acid 432. and from about amino acid 458 to about amino acid 470; 
a prokaryotic membrane lipoprotein lipid attachment site from about amino acid 552 to about amino acid 563; and 
25 EGF-like domain cysteine pattern signatures from about amino acid 243 to about amnino acid 255, from about 
amino acid 274 to about amino acid 286, from about amino acid 3 14 to about amino acid 326, from about amino 
acid 352 to about amino acid 364, from about amino acid 39 1 to about amino acid 403, from about amino acid 429 
to about amino acid 441. from about amino acid 467 to about amino acid 479. and from about amino acid 505 to 
about amino acid 517. Clone DN A3 59 16- 11 61 has been deposited with the ATCC on October 28. 1997 and is 
40 30 assigned ATCC deposit no. 2094 1 9. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence shown in Figure 2 
(SEQ ID NO;4), PRO 172 shows 89% amino acid sequence identity to delta- 1 mouse protein. 
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EXAMPLE 5 
Isolation of cDNA Clon es Encoding Human PRO 1 78 
An expressed sequence tag (EST) DNA database ( L1FESEQ*, Incyte Pharmaceuticals, Palo Alto, CA) 
was searched and an EST was identified which showed homology to the human TIE ligand family. 
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5 RN A for construction ofcDNA libraries was then isolated from human fetal lung tissue. The cDNA libraries 

used to isolate the cDNA clones encoding human PRO 178 were constructed by standard meihods using 
commercially available reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed with oligo 
dT containing a Notl site, linked with blunt to Sail hemikinased adaptors, cleaved with Notl, sized appropriately 
iO 5 b * S cl electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; 

pRK5B is a precursor of pRK5D that does not contain the Sfil site; jeer. Holmes et a!. y Science . 253:1278-1280 
(1991)) in the unique Xhol and Notl. 

Oligonucleotides probes based upon the above described EST sequence were then synthesized: 1 ) to identify 
15 h V rcR a cDNA Nbrary that contained the sequence of interest, and 2) for use as probes to isolate a clone of the 

10 full-length coding sequence for PROI78. Forward and reverse PGR primers generally range from 20 to 30 
nucleotides and are often designed to give a PCR product of about 10f>1000 bp in length. The probe sequences 
are typically 40-55 bp in length. In order to screen several libraries for a full-length clone, DN A from the libraries 
20 was screened by PCR amplification, as per Ausubel et a/., Current Protocols in Molecular Biology, supra, with the 

PCR primer pair. A positive library was then used to isolate clones encoding the gene of interest using the probe 
15 oligonucleotide and one of the primer pairs. 

The oligonucleotide probes employed were as follows: 
NL8.5-1: 

5-ACG1 AGTTCCAGTATGGTGTGAGCAGCAACTGGA-3' (SEQ ID NO: 10) 
NL8.3-1: 

20 5-AGTCCAGCCTCCACCCTCCAGTTGCT-3' (SEQ ID NO:l 1) 
NL8.3-2: 

S-CCCCAGTCCTCCAGGAGAACCAGCA^ (SEQ ID NO: 1 2) 

A full length clone [DN A 23 3 3 9-1 1 30] was identified that contained a single open reading frame with an 
apparent translation^ initiation site at nucleotide positions 1 1 8- 1 20 and a stop signal at nucleotide positions 1 528- 
25 1530 (Figure 3, SEQ ID NO:8). The predicted polypeptide precursor is 470 amino acids long, has a calculated 
molecular weight of approximately 5 1 .694 daltons and an estimated pi of approximately 8.86. Analysis of the 
full-length PRO 178 sequence shown in Figure 4 (SEQ ID NO:9) evidences the presence of a variety of important 
polypeptide domains as shown in Figure 4. wherein the locations given for those important polypeptide domains 
are approximate as described above. Anaiysisofthc full-length PRO 1 78 poly peptide shown in Figure4 evidences 
30 tne P rcse nce of the following: a signal peptide from about am ino acid I to about am ino acid 20; N-glycosylation 
sites from about amino acid 58 to about amino acid 62, and from about amino acid 145 to about amino acid 149; 
a cAMP- and cGMP-dependent protein kinase phosphorylation site from about amino acid 97 to about amino acid 
101 ; a tyrosine kinase phosphorylation site from about amino acid 44 1 to about amino acid 448; N-myristoyiation 
sites from about amino acid 16 to about amino acid 22; from about amino acid 23 to about amino acid 29, from 
35 about amino acid 87 to about amino acid 93, from about amino acid 108 to about amino acid 1 14, from about amino 
acid 121 to about amino acid 127. from about am ino acid 12S to about amino acid 13 1. from about amino acid 129 
to about amino acid 135. from about amino acid 187 to about amino acid 193, from about amino acid 293 to about 
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amino acid 299, from about amino acid 353 to about amino acid 359. from about amino acid 378 to about amino 
acid 384. from about amino acid 445 to about amino acid 45 1 , and from about amino acid 453 to about amino acid 
459; a cell attachment site from about amino acid 340 to about amino acid 343; and a fibrinogen beta and gamma 
chains C-terminal domain signature from about amino acid 4 ] 8 to about amino acid 43 1 . Clone DNA23339- 1 1 30 
5 has been deposited with ATCC on September 1 8, 1997 and is assigned ATCC deposit no. 209282. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence shown in Figure 4 
(SEQ ID NO.9), PROI 78 (herein designated NL8)shows a23%amino acid sequence identity to both ligand 1 and 
ligand 2 of the TIE2 receptor. Ligand I and ligand 2 of the TIE-2 receptor are 64% identical and 40-43% identical, 
respectively. «o PR0178. The abbreviation "TIE" is an acronym which stands for "tyrosine kinase containing ]g 
10 and EOF homology domains" and was coined to designate a new family of receptor tyrosine kinases. 

EXAMPLE 6 
Isolation of cD NA Clones Encoding Human PROI79 
A cDNA sequence isolated in the amylase screen described in Example 2 above was found, by BLAST and 
FastA sequence alignment, to have sequence homology to a nucleotide sequence encoding various angiopoietin 
proteins. This cDNA sequence is herein designated DNAI0028 and/or DNA25250. Based on the sequence 
homology, probes were generated from the sequence of the DN A 1 0028 molecule and used to screen a human fetal 
liver library (LIB6) prepared as described in paragraph I of Example 2 above. The cloning vector was pRK5B 
(PRK5B is a precursor of pRK5D that does not contain the Sfii site; see. Holmes a */., Science. 253: 1 27M 280 
( 1 99 1 )), and the cDN A size cut was less than 2800 bp. 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PRO 1 79 gene using a probe oligonucleotide and one of the PCR primers. 

A full length clone [DNAI645I-I388] was identified that contained a single open reading frame with an 
apparent translational initiation site at nucleotide positions 37-39, and a slop signal at nucleotide positions 1417- 
l419(Figure5;SEQIDNO:l3). The predic.edpolypep.ideprecuraoris460aminoacids long, and has a calculated 
molecular weight of approximately 53.637 daltons and an estimated pi of approximately 6.61. Analysis of the 
full-length PR0179 sequence shown in Figure6(SEQIDNO:l4) e vidence S the presence of a variety of important 
polypeptide domains as shown in Figure 6, wherein the locations given for those important polypeptide domains 
are approximate as described above. Analysis of the full-length PROI 79 polypeptide shown in Figure 6 evidences 
the presence of the following: a signal peptide from about amino acid I to about amino acid 16. N-glycosylation 
sites from about amino acid 23 to about amino acid 27, from about amino acid 1 15 to about amino acid 1 19. from 
about amino acid 296 to about amino acid 300. and from about amino acid 357 to about amino acid 36 1 ; cAMP- 
and cGMP-dependent protein kinase phosphotylation sites from about amino acid 100 to about amino acid 104, 
and from about amino acid 204 to about amino acid 208; a tyrosine kinase phosphorylation site from about amino 
acid 342 to about amino acid 35 1 : N-myristoylation sites from about amino acid 279 to about amino acid 285. from 
about amino acid 352 to about amino acid 358, and from about amino acid 367 to about amino acid 373; and 
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leucine zipper patterns from about amino acid 120 to about amino acid 1 42. and from about amino acid 127 to about 
amino acid 149. Clone DNA 1645 1-1388 was deposited with the ATCC on April 14. 1998, and is assigned A TCC 
deposit no. 209776. 

Analysis of the amino acid sequence of the full-length PRO 179 polypeptide shown in Figure 6 (SEQ ID 
NO:14) suggests that it possesses significant similarity to the angiopoietin family of proteins, thereby indicating 
that PR0179 may be a novel angiopoietin family member. More specifically, an analysis of the Day hoff database 
(version 35.45 SwissProt 35) evidenced significant homology between the PRO 1 79 amino acid sequence and the 
following DayhofT sequences: AF004326J, P_R94605, HSU83508J, P_R94603, P_R943I7, AF025818J, 
HSYI6132J, P_R65760. 13739! and HUMRSC192J. 
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EXAMPLE 7 
Isolation of cDNA Clones Encoding Human PRO 1 82 
The nucleic acid sequence of the relax in molecule, a member of the insulin family of proteins, was used 
to search for homologous sequences in a human colon cDNA library of expressed sequence tags (ESTs) from 
Incyte, Inc. (LIFESEQ*. Incyte Pharmaceuticals, Palo Alto, CA). Two ESTs were obtained. Incyte EST nos. 
15 I1MC2328985 and INC7783 19, each having approximately 40% homology to the region of the relaxin nucleic acid 
sequence, and represent sequences within a gene of an insulin-like polypeptide (I LP). 

A cDNA library was constructed from human uterus mRNA obtained from Clontech Laboratories, Inc. Palo 
Alto. CA, catalog no. 6537-1. The full-length nucleic acid sequence of PR0182 was obtained by screening a 
plasmid cDNA library described above, by colony hybridization using oligonucleotides designed based on the EST 
20 sequences from Incyte. Inc. (Incyte EST 1NC2328985 and Incyte EST INC7783 1 9). The cDN A libraries used to 
isolate the cDNA clones encoding human PROI78 were constructed by standard methods using commercially 
available reagents such as those from Invitrogen, San Diego, CA. The cDN A was primed with oligo dTcontaining 
a Notl site, linked with blunt to Sail hemikinased adaptors, cleaved with NotL sized appropriately by gel 
electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; pRK5B 
3 5 25 is a Precursor of pRK5D that does not contain the Sfil site: see. Holmes et ai. Science. 253: 1278- 1280 ( 1991 )) in 

the unique Xho! and Notl. 

Oligonucleotides probes based upon the above described EST sequences were then synthesized: l)to identify 
by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the 
full-length coding sequence for PROI78. Forward and reverse PCR primers generally range from 20 to 30 
30 nucleotides and are often designed to give a PCR product of about 100-1000 bp in length. The probe sequences 
are typically 40-55 bp in length. In order to screen several libraries for a full-length clone, DNA from the libraries 
was screened by PCR amplification, as per Ausubel et ai, Current Protocols in Molecular Biology, supra, with the 
45 PCR P" mer P air - A positive library was then used to isolate clones encoding the gene of interest using the probe 

oligonucleotide and one of the primer pairs. 
35 The primer oligonucleotides sequences used are as follows: 

5*-CACATTCAGTCCTCAGCAAAATGAA-3' (SEQ ID NO: 1 7) 
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5'-GAGAATAAAAACAGAGTGAAAATGGAGCCCTTCATTTTGC-3' 
5'-CTC A GCTTG CTG A G CTTG A G G G A-3 ' 



(SEQ ID NO: 1 8) 
(SEQ ID NO: 1 9) 



A full length clone [DNA27865-109I]was identified that contained a single open reading frame with an 
apparent translation^ initiation site at nucleotide positions 39-4 J and a stop signal at nucleotide positions 444-446 
5 (Figure 7, SEQ ID NO: 15). The predicted polypeptide precursor is 135 amino acids long, and has a calculated 
molecular weight of approximately 1 5,3 1 9 daltons and an estimated pf of approximately 7.39. Analysis of the 
full-length PRO 1 82 sequence shown in Figure 8 (SEQ ID NO: 1 6) evidences the presence of a variety of important 
polypeptide domains as shown in Figure 8, wherein the locations given for those important polypeptide domains 
arc approximate as described above. Analysis of the full-length PROI82 polypeptide shown in Figure 8 evidences 

10 the presence of the following: a signal peptide from about amino acid I to about amino acid 18; a cAMP- and 
cGMP-dependent protein kinase phosphorylation site from about amino acid 107 to about amino acid 1 1 1; N- 
myristoylation sites from about amino acid 3 to about amino acid 9, from about amino acid 52 to about amino acid 
58, from about amino acid 96 to about amino acid 102. and from about amino acid 125 to about amino acid 131; 
and an insulin family signature from about amino acid 12 1 to about amino acid 136. Clone DNA27865- 1 09 1 has 

1 5 been deposited with ATCC on September 23, 1997 and is assigned ATCC deposit no. 209296. 

Based on a BLAST and FasiA sequence alignment analysis (using the ALIGN computer program) of the full- 
length sequence shown in Figure 8 (SEQ ID NO: 16), the PR0182 polypeptide sequence was homologous to but 
clearly different from any known polypeptide molecule, and therefore the PRO 1 82 polypeptide constitutes a novel 
member of the insulin family of proteins. 



An expressed sequence tag (EST) DNA database ( LIFESEQ*, lncyte Pharmaceuticals, Palo Alto, CA) 
was searched and an EST (no. IN843 1 93) was identified which showed homology to fibroblast growth factor (FGF- 
8) also known as androgen- induced growth factor. 

RNA for construction ofcDNA libraries was then isolated from human fetal lung tissue. The cDNA libraries 
used to isolate the cDNA clones encoding human PRO 1 87 were constructed by standard methods using 
commercially available reagents such as those from invitrogen, San Diego, CA. The cDNA was primed with oligo 
dT containing a Not! site, linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized appropriately 
by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; 
pRK5B is a precursor of pRK5D that does not contain the Sfil site; see, Holmes t>t al y Science. 253: 1278-1280 
( 1991)) in the unique Xhol and Notl. 

Oligonucleotides probes based upon the above described EST sequence were then synthesized: I ) to identify 
by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the 
full-length coding sequence for PRO! 87. Forward and reverse PCR primers generally range from 20 to 30 
nucleotides and are often designed to give a PCR product of about 1 00- 1 000 bp in length. The probe sequences 
are typically 40-55 bp in length. In order to screen several libraries for a full-length clone, DNA from the libraries 
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was screened by PCR amplification, as per Ausubel ei a/.. Current Protoc ols in Mojecujar Rinlouv, supr ^ with the 
PCR primer pair. A positive librae was then used to isolate clones encoding the gene of interest using the probe 
oligonucleotide and one of the primer pairs. 

Several libraries from various tissue sources were screened by PCR amplification with the following 
oligonucleotide probes: 
IN843I93.f(OLl315): 

5-CAGTACGTGAGGGACCAGGGCGCCATGA-3' (SEQ JD NO:22) 
IN843193.r(OLI317): 

5'«CCGGTGACCTGCACGTGCTTGCCA-3' (SEQ ID NO:23) 

A positive library was then usedto isolate clones encoding the FGF-8 homologue gene using one of the above 
oligonucleotides and the following oligonucleotide probe: 
!N843l93.p(OLI3l6): 

5-GCGGATCTGCCGCCTGCTCANCTGGTCGGTCATGGCGCCCT-3' (SEQ ID NO:24) 

A full length clone [DNA27864-1 155] was identified that contained a single open reading frame with an 
apparent translalional initiation site at nucleotide positions 26-28 and a stop signal at nucleotide positions 64 1-643 
(Figure 9, SEQ ID NO:20). The predicted polypeptide precursor is 205 amino acids long, has a calculated 
molecular weight of approximately 23 f 669 daltons and an estimated pi of approximately 10.75. Analysis of the 
full-length PRO! 87 sequence shown in Figure 1 0 (SEQ ID NO:2 1 ) evidences the presence of a variety of important 
polypeptide domains as shown in Figure 1 0. wherein the locations given for those important polypeptide domains 
are approximate as described above. Analysis of the full-length PR0187 polypeptide shown in Figure 10 
evidences the presence of the following: a signal peptide from about amino acid I to about amino acid 22; N- 
glycosylation sites from about amino acid 9 to about amino acid 13 ? and from about amino acid 1 26 to about amino 
acid 130; a cAMP- and cGMP-dependem protein kinase phosphorylation site from about amino acid 60 to about 
amino acid 64; tyrosine kinase phosphorylation sites from about amino acid 39 to about amino acid 48, and from 
about amino acid 89 to about amino acid 97; N-myristoylation sites from about amino acid 69 to about amino acid 
75, and from about amino acid 1 88 to about amino acid 1 94; an amidatton site from about amino acid 58 to about 
amino acid 62; and a HBGF/FGF family signature from about amino acid 103 to about amino acid 128. Clone 
DM A27864- 1 ] 55 has been deposited with ATCC on October 1 6, 1 997 and is assigned ATCC deposit no. 2093 75. 

Based on a BLAST and FastA sequence alignment analysis (using the ALIGN computer program)of the full- 
length sequence shown in Figure 1 0 (SEQ ID NO:2 1 ), PRO 1 87 shows 74% amino acid sequence identity to human 
fibroblast growth factor-8 (androgen-induced growth factor). 

EXAMPLE 9 
Isolation of cDNACIones Encoding Human PRQ188 
An expressed sequence tag (EST) DNA database ( LIFESEQ* Incyte Pharmaceuticals, Palo Alto, CA) 
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5 vvas searched and an EST was identified which showed homology to the human TIE ligand family. 

RNA for construction of cDNA libraries was then isolated from human fetal lung tissue. The cDNA libraries 
used to isolate the cDNA clones encoding human PRO 1 88 were constructed by standard methods using 
commercially available reagents such as those from Invitrogen, San Diego, CA. The cDN A was primed with oligo 
10 5 dT comainin S a Not! site, linked with blunt to Sail hemikinased adaptors, cleaved with Notl, sized appropriately 

by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; 
PRK5B is a precursor of pRK5D that does not contain the Sfil site; see. Holmes el of.. Science. 253:1278-1280 
(1991)) in the unique Xhol and Notl. 
15 Oligonucleotides probes based upon the above described EST sequence were then synthesized: 1 ) to identify 

by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the 
full-length coding sequence for PROI88. Forward and reverse PCR primers generally range from 20 to 30 
nucleotides and are often designed to give a PCR product of about 1 00- 1 000 bp in length. The probe sequences 
20 are typically 40-55 bp in length. In orderto screen several libraries fora full-length clone, DNA from the libraries 

was screened by PCR amplification, as per Ausubel et aL Current Protocols in Molecular Bin lr>ov sv P ro y with the 
15 PCR primer pair. A positive library was then used to isolate clones encoding the gene of interest using the probe 
oligonucleotide and one of the primer pairs. 

The oligonucleotide probes employed were as follows: 
NL5.5-I: 

5'-CAGGTTATCCCAGAGATTTAATGCCACCA-3' (SEQ ID NO:27) 
20 NL5.3-1: 

5'-TTGGTGGGAGAAGTTGCCAGATCAGGTGGTGGCA-3' (SEQ ID NO:28) 
NL5J-2: 

5*-TTCACACCATAACTGCATTGGTCCA-3' (SEQ ID NO:29) 

A full length clone [DNA2W97-1 130] was identified that contained a single open reading frame with an 
apparent translational initiation site at nucleotide positions 449-45 1 and a stop signal at nucleotide positions 1 922- 
1924 (Figure II, SEQ ID NO:25). The predicted polypeptide precursor is 491 amino acids long, and has a 
calculated molecular weight of approximately 56,720 daltons and an estimated pi of approximately 8.56. Analysis 
of the full-length PR0188 sequence shown in Figure 12 (SEQ ID NO:26) evidences the presence of a variety of 
important polypeptide domains as shown in Figure 1 2, wherein the locations given for those important polypeptide 
domains are approximate as described above. Analysis of the full-length PRO 1 88 polypeptide shown in Figure 
12 evidences the presence of the following: a signal peptide from about amino acid I to about amino acid 23; N- 
glycosylation sites from about amino acid 160 to about amino acid 164, and from about amino acid 188 to about 
amino acid 1 92; a cAMP- and cGMP-dependent protein kinase phosphorylation site from about amino acid 120 
to about amino acid 124: tyrosine kinase phosphorylation sites from about amino acid 173 to about amino acid 180, 
35 and from about amino acid 387 to about amino acid 396; N-myristoy lation sites from about amino acid 70 to about 
amino acid 76, from about amino acid M 0 to about amino acid 1 1 6, from about amino acid 232 to about amino acid 
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238, from about amino acid 343 to about amino acid 349. from about amino acid 400 to about amino acid 406, from 
about amino acid 467 to about amino acid 473, and from about amino acid 475 to about amino acid 487; and a 
fibrinogen beta and gamma chains C-tcrminal domain signature from about amino acid 440 to about amino acid 
453. Clone DM A28497-1 1 30 has been deposited with ATCC on September 1 8. 1 997 and is assigned ATCC deposit 
no. 209279. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence shown in Figure 12 
(SEQ ID NO:26), PRO 1 88 (herein designated NL5) shows 24% amino acid sequence identity to both ligand 1 and 
ligand 2 of the TIE2 receptor. Ligand 1 and ligand 2 of the TIE-2 receptor are 64% identical and 40-43% identical, 
respectively, to PRO 1 88. The abbreviation 'TIE" is an acronym which stands for "tyrosine kinase containing Ig 
and EGF homology domains" and was coined to designate a new family of receptor tyrosine kinases. 

EXAMPLE 10 
Isolation of cDMA Clones Encoding Human PR0 195 

A cDNA sequence isolated in the amylase screen described in Example 2 above is herein designated 
DN A 1 3 199 ABI2. The DNA 1 3 1 99_ABI2 sequence was then compared to a variety of expressed sequence tag 
(EST) databases which included public EST databases (e.g., GenBank) to identify existing homologies. The 
homology search was performed using the computer program BLAST or BLAST2 (Altshul et <//., Methods in 
EnzvmolooY, 266:460-480 (1996)). Those comparisons resulting in a BLAST score of 70 (or in some cases 90) 
or greater that did not encode known proteins were clustered and assembled into consensus DNA sequences with 
the program "phrap" (Phil Green. University of Washington, Seattle, Washington). The consensus sequence 
identified is herein designated DNA22778. 

Based on the DNA 1 3 1 99_ABI2 sequence and DNA22778 sequences, oligonucleotide probes were generated 
and used to screen a human placenta library (IJB89) prepared as described in paragraph I of Example 2 above. 
The cloning vector was pRK5B (pRK5B is a precursor of pRK5D that does not contain the Sfil site; sec. Holmes 
etat., Science. 253:1278-1280 (1991)), and the cDNA size cut was less than 2800 bp. 

PCR primers (forward and reverse) were synthesized: 
forward PCR primer (22778.0: 

5-ACAAGCTGAGCTGCTGTGACAG-3' (SEQ ID NO:32) 
reverse PCR primer (22778. r): 

5'-TGATTCTGGCAACCAAGATGGC-3' (SEQ IDNO:33) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA22778 consensus 
sequence which had the following nucleotide sequence: 

hybridization probe (22778 p): 

5 -ATGGCCTTGGCCGGAGGTTCGGGGACCGCTTCGGCTG AAG-3' (SEQ ID NO:34) 
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5 In order to screen several libraries for a source of a full-lengih clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PRO 195 gene using a probe oligonucleotide and one of the PCR primers. 

A full length clone [DNA26847-1395] was identified that contained a single open reading frame with an 
1Q 5 apparent translational initiation site at nucleotide positions 70-72, and a stop signal at nucleotide positions 1039- 

1041 (Figure 13: SEQ ID NO:30). Hie predicted polypeptide precursor is 323 amino acids long, and has a 
calculated molecular weight of approximately 36,223 dalions and an estimated pi of approximately 5.06. Analysis 
of the full-length PROI95 sequence shown in Figure 14 (SEQ ID NO:31) evidences the presence of a variety of 
15 important polypeptide domains as shown in Figure 14, wherein the locations given for those important polypeptide 

10 domains are approximate as described above. Analysis of the full-length PR0195 polypeptide shown in Figure 
14 evidences the presence of the following: a signal peptide from about amino acid 1 to about amino acid 31, a 
transmembrane domain from about amino acid 242 to about amino acid 262; an N-glycosylation site from about 
amino acid 90 to about amino acid 94: and N-myristoylaiion sites from about amino acid 28 to about amino acid 
34, from about amino acid 29 to about amino acid 35, from about amino acid 3 1 to about amino acid 37, and from 
15 about amino acid 86 to about amino acid 92. Clone DNA26847-I395 was deposited with the ATCC on April 14, 
1998 , and is assigned ATCC deposit no. 209772. 

Analysis of the amino acid sequence of the full-length PR0195 polypeptide (FigurcM; SEQ ID NO:3l) 
suggests that it possesses no significant similarity to any known protein. However, an analysis of the DayhoiT 
database (version 35.45 SwissProt 35) evidenced some degree of homology between the PROI95 amino acid 
20 sequence and the following Dayhoff sequences: PJ>9 1380, AF035 1 1 8_ I , HUMTROPCS_l,NUOD_SALTY and 
E70002. 

30 

EXAMPLE 1 1 
Isolation of cDNA Clones Encoding Human PRQ212 
A consensus DNA sequence was assembled relative to other EST sequences (including an EST proprietary 
25 10 Genentech) using phrap as described in Example I above. Based on the assembled consensus sequence, 
oligonucleotides were synthesized: 1 ) to identity by PCR a cDN A library that contained the sequence of interest, 
and 2) for use as probes to isolate a clone of the rull-length coding sequence for PR0212. 
A pair of PCR primers (forward and reverse) were synthesized: 
40 forward PCR primer 

30 5'-CACGCTGGTTTCTGCTTGGAG-3* (SEQ ID NO:37) 

reverse PCR primer: 

5VAGCTGGTGCACAGGGTGTCATG-3' (SEQIDNO:38) 

45 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus sequence which 
had the following nucleotide sequence: 
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hybridization p rnhp; 

5-<CCACGCACCTTCTCAGCCAGCCAGCAGCTCCAGCTCAGAGCAGTGCCAGCCC-3(SE01DNO:39) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR02 12 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
of the cDNA libraries was isolated from human fetal lung tissue. 

DNA sequencing of the isolated clones isolated as described above gave the foil-length DNA sequence for 
DNA30942-1 134 [Figure 15, SEQ ID NO:35]; and the derived protein sequence for PR02 12. 

The entire coding sequence of DNA 30942-1 134 is included in Figure 15 (SEQ ID NO:35). Clone 
DNA30942-1 134 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 101-103, and an apparent stop codon at nucleotide positions 1001-1003. The predicted polypeptide 
precursor is 300 amino acids long. Analysis of the full-length PR0212 sequence shown in Figure 16 (SEQ ID 
NO:36) evidences the presence of a variety of important polypeptide domains, wherein the locations given for those 
important polypeptide domains are approximate as described above. Analysis of the full-length PR0212 
15 polypeptide shown in Figure 16 evidences the presence of the following: a signal peptide from about amino acid 
1 to about amino acid 23; an N-glycosylation site from about amino acid 1 73 to about amino acid 1 77; cAMP- and 
cGMP-dependent protein kinase phosphorylation sites from about am ino acid 63 to about amino acid 67, and from 
about amino acid 259 to about amino acid 263; a tyrosine kinase phosphorylarion site from about amino acid 28 
to about amino acid 37; N-myristoylation sites from about amino acid 156 to about amino acid 162, from about 
20 amino acid 178 to about amino acid 184, from about amino acid 207 to about amino acid 213, from about amino 
acid 266 to about amino acid 272, and from about amino acid 287 to about amino acid 293. Clone DNA30942- 
1 134 has been deposited with the ATCC on September 16. 1997 and is assigned ATCC deposit no. 209254. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence shown in Figure 16 
(SEQ ID NO:36), PR0212 shows some amino acid sequence identity to TNFR2 (28 7%) 

35 

25 EXAMPLE 12 

Isolation of cDNA Clones Encoding Human PRQ2I4 
A consensus DNA sequence encoding an EGF-like homologue was assembled relative to other EST sequences 
using phrap as described in Example I above. This consensus sequence is designated herein as DNA28744. Based 
on the assembled DNA28744 consensus sequence, oligonucleotides were synthesized; 1) to identify by PCR a 
cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PR02 14. 
45 A pair of PCR primers (forward and reverse) were synthesized; 

forward PCR nrim^rfOt 1556}: 

5'-ATTCTGCGTGAACACTGAGGGC-3 , (SEQ ID NO:42) 
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reverse PCR primer (OLI5571: 
5-ATCTGCTTGTAGCCCTCGGCAC-3' 



(SEQ IDNO:43) 
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Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA28744 consensus 
sequence which had the following nucleotide sequence: 
5 hybridization probe fOL1555>r 

5-.CCTGGCTATCAGCAGGTGGGCTCCAAGTGTCTCGATGTGGATGAGTGTGA-3' (SEQ ID NO:44) 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0214 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
10 of the cDNA libraries was isolated from human fetal lung tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
DNA32286-1 191 [Figure 17, SEQ ID NO:40]; and the derived protein sequence for PR02I4. 

The entire coding sequence of DNA32286-1 191 is included in Figure 17 (SEQ ID NO:40). Clone 
DNA32286-1 191 contains a single open reading frame with an apparent translation! initiation site at nucleotide 
15 positions 103-105, and an apparent stop codon at nucleotide positions 1363-1365. The predicted polypeptide 
precursor is 420 amino acids long. Analysis of the full-length PR0214 sequence shown in Figure 18 (SEQ ID 
NO:4 1 ) evidences the presence of a variety of important polypeptide domains, wherein the locations given for those 
important polypeptide domains are approximate as described above. Analysis of the full-length PR0214 
polypeptide shown in Figure 18 evidences the presence of the following: a signal peptide from about amino acid 
20 I to about amino acid 29; a transmembrane domain from about amino acid 342 to about amino acid 392; N- 
glycosylate sites from about amino acid 79 to about amino acid 83, and from about amino acid 205 to about 
amino acid 209; a cAMP- and cGMP-dependent protein kinase phosphorylation site from about amino acid 290 
to about amino acid 294; an aspartic acid and asparagine hydroxylation site from about amino acid 32 1 to about 
amino acid 333: and an EGF-like domain cysteine partem signature from about amino acid 181 to about amino acid 
25 193. Clone DNA32286-II9I has been deposited with the ATCC on October 16, 1997 and is assigned ATCC 
deposit no. 209385. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence shown in Figure 18 
(SEQ ID NO:4l), PR02I4 shows amino acid sequence identity to HT protein and/or Fibulin (49% and 38%, 
respectively). 

30 EXAMPLE 13 

Isolation of cDNA Clones Encoding Human PRQ217 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is designated herein as DNA28760. Based on the assembled 
DNA28760 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that 
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contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR02I7. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR nrimer: 
5 5'-AAAGACGCATCTGCGAGTGTCC-3' (SEQ IDNO:47) 

reverse PCR primer 

5'-TGCTGATTTCACACTGCTCTCCC-3' (SEQ ID NO:48) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA28760 consensus 
sequence which had the following nucleotide sequence: 
10 hybridization probe: 

5^CCACGATGTATGAATGGTGGACTTTGTGTGACTCCTGG-nTCTGCATC-3' (SEQ ID NO:49) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR02 1 7 gene using the probe oligonucleotide and one of the PCR primers. RN A for construction 
15 of the cDNA libraries was isolated from human fetal iung tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
DNA33094-1 131 [Figure 19, SEQ IDNO:45]; and the derived protein sequence for PR0217. 

The entire coding sequence of DNA33094-1 131 is included in Figure 19 (SEQ ID NO:45). Clone 
DNA33094-1 131 contains a single open reading frame with an apparent transitional initiation site at nucleotide 
positions 146-148, and an apparent stop codon at nucleotide positions 1283-1285. The predicted polypeptide 
precursor is 379 amino acids long with a molecular weight of approximately 4 1.528 daltons and an estimated pi 
of about 7.97. Analysis of the full-length PR02 17 sequence shown in Figure 20 (SEQ ID NO:46) evidences the 
presence of a variety of important polypeptide domains, wherein the locations given for those important polypeptide 
domains are approximate as described above. Analysis of the full-length PR02 1 7 polypeptide shown in Figure 20 
25 evidences the presence of the following: a signal peptide from about amino acid 1 to about amino acid 28; N- 
glycosylation sites from about amino acid 88 to about amino acid 92, and from about amino acid 245 to about 
amino acid 249; a tyrosine kinase phosphorylation site from about amino acid 370 to about amino acid 378; N- 
myristoylation sites from about amino acid 1 84 to about amino acid 1 90, from about amino acid 1 85 to about amino 
acid 1 91 , from about amino acid 1 89 to about amino acid 1 95. and from about am ino acid 3 1 5 to about amino acid 
30 32 1 ; an ATP/GTP-binding site motif A (P-loop) from about amino acid 285 to about amino acid 293; and EGF-like 
domain cysteine pattern signatures from about amino acid 1 98 to about amino acid 210, from about amino acid 230 
to about amino acid 242. from about amino acid 262 to about amino acid 274. from about amino acid 294 to about 
amino acid 306, and from about amino acid 326 to about amino acid 338. Clone DNA33094-1 131 has been 
deposited with the ATCC on September 16, 1997 and is assigned ATCC deposit no. 209256. 
15 Based on a BLAST and FastA sequence alignment analysis of the full-length sequence shown in Figure 20 
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(SEQ ID NO:46), PR02 1 7 appears to be a novel ECF-!ikc homologue. 

EXAMPLE 14 
Isolation of cDNA Cl ones Encoding Human PRQ224 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is designated herein as DNA30845. Based on the assembled 
DNA30845 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that 
contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0224. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer: 

5'-AAGTTCCAGTGCCGCACCAGTGGC-3* (SEQ ID NO:52) 

reverse PCR primer: 

5'-TTGGTTCCACAGCCGAGCTCGTCG-3* (SEQ ID NO:53) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA30845 consensus 
sequence which had the following nucleotide sequence: 
hybridization probe: 

5*-GAGGAGGAGTGCAGGATTGAGCCATGTACCCAGAAAGGGCAATGCCCACC-3' (SEQ ID NO:54) 

In order to screen several libraries for a source of a rulMength clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library- was then used to isolate clones 
encoding the PR0224 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
of the cDNA libraries was isolated from human fetal liver tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
DNA3322M 133 [Figure 21 , SEQ ID NO:50]; and the derived protein sequence for PR0224. 

The entire coding sequence of DNA33221-1133 is included in Figure 21 (SEQ ID NO:50). Clone 
DNA33221-I133 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 33-35. and an apparent stop codon at nucleotide positions 879-88 1 . The predicted polypeptide precursor 
is 282 amino acids long with a molecular weight of approximately 28,991 daltons and an estimated pi of about 4.62. 
Analysis of the full-length PR0224 sequence shown in Figure 22 (SEQ ID NO:5l) evidences the presence of a 
variety of important polypeptide domains, wherein the locations given for those important polypeptide domains are 
approximate as described above. Analysis of the full-length PR0224 polypeptide shown in Figure 22 evidences 
the presence of the following: a signal peptide from about amino acid 1 to about amino acid 30; a transmembrane 
domain from about amino acid 23 1 to about amino acid 248; N-glycosylation sites from about amino acid 126 to 
about amino acid 130, from about amino acid 195 to about amino acid 1 99, and from about amino acid 2 1 3 to about 
amino acid 2 1 7: N-myristoylation sites from about amino acid 3 to about amino acid 9, from about amino acid 10 
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to about amino acid 1 6, from about amino acid 26 to about amino acid 32. from about am ino acid 30 to about amino 
acid 36, from about amino acid 1 12 to about amino acid 1 1 S r from about amino acid 166 to about amino acid 172, 
from about amino acid 212 to about amino acid 218, from about amino acid 224 to about amino acid 230, from 
about amino acid 230 to about amino acid 236, and from about amino acid 263 to about amino acid 269; a 
prokaryotic membrane lipoprotein lipid attachment site from about amino acid 44 to about amino acid 55; and a 
leucine zipper pattern from about amino acid 17 to about amino acid 39. Clone DNA3322I-I 133 has been 
deposited with the ATCC on September 16, 1997 and is assigned ATCC deposit no. 209263. 

Analysis of the amino acid sequence of the full-length PR0224 sequence suggests that h has homology to 
very low-density lipoprotein receptors, apolipoprotein E receptor and chicken oocyte receptor P95. Based on a 
BLAST and FastA sequence alignment analysis of the full-lengjh sequence shown in Figure 22 (SEQ ID NO:5 1 ), 
PR0224 has amino acid identity to portions of these proteins in the range from 28% to 45%, and overall identity 
with these proteins of about 33%. 

EXAMPLE 15 
Isolation of cDNA Clones Encoding Human PRQ23 1 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is designated herein as DNA30933. wherein the encoded polypeptide 
showed some similarity to a putative acid phosphatase protein. Based on the assembled DNA30933 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence 
of interest and 2) for use as probes to isolate a clone of the full-length coding sequence for PR023 1 . 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer I: 

S'-CCAACTACCAAAGCTGCTGGAGCC-T (SEQ ID NO:57) 

forward PCR primer 2: 

5'-GCAGCTCTATTACCACGGGAAGGA-3' (SEQ ID NO:58) 

reverse PCR primer: 

5'-TCC7TCCCGTGGTAATAGAGCTGC-3' (SEQ ID NO:59) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA30933 consensus 
sequence which had the following nucleotide sequence: 
hybridization probe: 

5 -GGCAGAGAACCAGAGGCCGGAGGAGACTGCCTCTTTACAGCCAGG-3' (SEQ ID NO:60) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate 
clones encoding the PR023 1 gene using the probe oligonucleotide and one of the PCR primers. RN A for 
construction of the cDNA libraries was isolated from human fetal liver tissue. 
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DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
DNA34434-1 139 [Figure 23, SEQ ID NO:55]; and the derived protein sequence for PR023I. 

The entire coding sequence of DNA34434-1 139 is included in Figure 23 (SEQ ID NO:55). Clone 
DNA34434-1 1 39 contains a single open reading frame with an apparent translational initiation site at nucleotide 
5 positions 173-175. and an apparent stop codon at nucleotide positions 1457-1459. The predicted polypeptide 
precursor is 428 amino acids long with a molecular weight of approximately 48 r 886 daltons and an estimated pi 
of about 6.39. Analysis of the rulMength PR023 1 sequence shown in Figure 24 (SEQ ID NO:56) evidences the 
presence of a variety of important polypeptide domains, wherein the locations given forthose important polypeptide 
15 d ° mainS are a PP roxi ™* ^ described above. Analysis of the full-length PR023 1 polypeptide shown in Figure 24 

1 0 evidences the presence of the following: a signal peptide from about amino acid 1 to about amino acid 23; a cAMP- 
and cGMP-dependent protein kinase phosphorylation site from about amino acid 218 to about amino acid 222; a 
tyrosine kinase phosphorylation site from about amino acid 280 to about amino acid 288; N-myristoylation sites 
from about amino acid 1 5 to about amino acid 21, from about amino acid 11 7 to about amino acid 123, from about 
amino acid 11 8 to about amino acid 124, from about amino acid 179 to about amino acid 185, from about amino 
1 5 acid 240 to about amino acid 246. and from about amino acid 387 to about amino acid 393; an amidation site from 
about amino acid 216 to about amino acid 220; a leucine zipper pattern from about amino acid 10 to about amino 
acid 32; and a histidinc acid phosphatases phosphohistidine signature from about amino acid 50 to about amino acid 
65. Clone DNA34434-1139 has been deposited with the ATCC on September 16, 1997 and is assigned ATCC 
deposit no. 209252. 

20 Analysis of the amino acid sequence of the full-length PR023 1 sequence suggests that it possesses 30% and 

3Q 3 ,% amlno acid idcntitv w » h ""man and rat prostatic acid phosphatase precursor proteins, respectively. 

EXAMPLE 16 
Isolation of cDNA Clones Encoding Human PRQ23S 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
25 Example I above. This consensus sequence is designated herein as DNA30927. Based on the assembled 
DNA30927 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that 
contained the sequence of interest, and 2) for use as probes to isolate a clone of the fulMength coding sequence for 
PR0235. 

A pair of PCR primers (forward and reverse) were synthesized: 
30 forward PCR primer 

5 -TGGAATACCGCCTCCTGCAG-3' (SEQ ID NO:63) 

reverse PCR p rimer 

45 5-CTTCTGCCCTTTGGAGAAGATGGC-3' (SEQ ID NO:64) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA30927 consensus 
35 sequence which had the following nucleotide sequence: 
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5 hybridization probe: 

5'-GGACTCACTGGCCCAGGCCTTCAATATCACCAGCCAGGACGAT-3' (SEQ ID NO:65) 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was screened 
10 ^ PCR amplification wiih the PCR primer pair identified above. A positive library was then used to isolate clones 

5 encoding the PR0235 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
of the cDNA libraries was isolated from human fetal liver tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
15 DNA35558-J 167 [Figure 25, SEQ lDNO:61]; and the derived protein sequence for PR0235. 

The entire coding sequence of DNA35558-1 167 is included in Figure 25 (SEQ ID NO:61). Clone 
10 DNA35558-1 167 contains a single open reading frame with an apparent translation^ initiation site at nucleotide 
positions 667-669, and an apparent stop codon at nucleotide positions 2323-2325. The predicted polypeptide 
precursor is 552 amino acids long with a molecular weight of approximately 6 L674 daltons and an estimated pi 
of about 6.95. Analysis of the full-length PR0235 sequence shown in Figure 26 (SEQ ID NO:62) evidences the 
presence ora variety of important polypeptide domains, wherein the locat ions given for those im portant polypeptide 
15 domains are approximate as described above. Analysis of the full-length PR0235 polypeptide shown in Figure 26 
evidences the presence of the following: a signal peptide from about amino acid 1 to about amino acid 32; a 
transmembrane domain from about amino acid 7 1 to about amino acid 86; N-glycosylation sites from about amino 
acid 130 to about amino acid 134. from about amino acid 145 to about amino acid 149, from about amino acid 217 
to about amino acid 22 1 . and from about amino acid 380 to about amino acid 385; N-myristoyiaiion sites from 
20 about amino acid 220 to about amino acid 226, from about amino acid 319 to about amino acid 325, from about 
amino acid 353 to about amino acid 359, from about amino acid 460 to about amino acid 466, and from about 
amino acid 503 to about amino acid 509. Clone DNA35558- 1 1 67 has been deposited with the ATCC on October 
16, 1997 and is assigned ATCC deposit no. 209374. 

Analysis of the amino acid sequence of the full-length PR0235 sequence shown in Figure 26 (SEQ ID 
NO:62), suggests that portions of it possess significant homology to the human, mouse and Xenopus plcxin protein, 
thereby indicating that PRQ235 may be a novel plexin protein. 
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EXAMPLE 17 
Isolation of cDNA Clones Encoding Human PRQ245 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is designated herein as DNA30954. wherein the polypeptide showed 
some structural homology to transmembrane protein receptor tyrosine kinase proteins. Based on the assembled 
DNA30954 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that 
contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0245. 

35 A pair of PCR primers (forward and reverse) were synthesized: 
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forward PCR primer: 

5'-ATCGTTGTC A AGTTAGTGCCCC-3' (SEQ ID NO:68) 

reverse PCR primer- 

5'.ACCTGCGATATCCAACAGAATTG-3' (SEQ ID NO:69) 



5 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA30954 consensus 
sequence which had the following nucleotide sequence: 
hybridization proher 

15 5 '- GGA A GAGGATACAGTCACTCTGGAAGTATTAGTGGCTCCAGCAGTTCC-3' (SEQ ID NO:70) 

Jn order to screen several libraries for a source of a rull-Jength clone, DNA from the libraries was screened 
10 byrcRamplificationwM 

20 enC ° dlng thc PR0245 S ene usin S the P^e oligonucleotide and one of the PCR primers. RNA for construction 

of the cDNA libraries was isolated from human fetal liver tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
DNA35638-I 141 [Figure 27, SEQ ID NO:66j; and the derived protein sequence for PR0245. 
15 The entire coding sequence of DNA35638-II41 is included in Figure 27 (SEQ ID NO:66). Clone 

DNA35638-I 14 1 contains a single open reading frame with an apparent translation^ initiation site at nucleotide 
positions 89-91, and an apparent stop codon at nucleotide positions 1025-1027. The predicted polypeptide 
precursor is 312 amino acids long with a molecular weight of approximately 34.554 daltons and an estimated p! 
of about 9.39. Analysis of the full-length PR0245 sequence shown in Figure 28 (SEQ ID NO:67) evidences the 
presenceofavarietyofimportantpolypeptidedomains, wherein the locationsgivenforthose important polypeptide 
domains are approximate as described above. Analysis of thc fuli-length PR0245 polypeptide shown in Figure 28 
evidences the presence of the following: a signal peptide from about amino acid I to about amino acid 20; a 
transmembrane domain from about amino acid 237 to about amino acid 258: N-glycosylation sites from about 
amino acid 98 to about amino acid 102, from about amino acid 1 87 to about amino acid 191, from about amino 
acid 236 to about amino acid 240. and from about amino acid 277 to about amino acid 28 1 ; N-myristoylation sites 
from about amino acid 182 to about amino acid 188, from about amino acid 239 to about amino acid 245, from 
aboutaminoacid255to about aminoacid261, from about amino acid 25 7 to about amino acid 263, and from about 
amino acid 305 to about amino acid 3 1 1 ; and an amidation site from about amino acid 226 to about amino acid 230. 
Clone DNA35638- 1 141 has been deposited with thc ATCC on September 1 6, 1 997 and is assigned ATCC deposit 
30 no. 209265. 

Analysis of the amino acid sequence of the full-length PR024 5 sequence shown in Figure 28 (SEQ ID 
NO:67), suggests that a portion of it possesses 60% amino acid identity with the human c-myb protein and, 
therefore, may be a new member of the transmembrane protein receptor tyrosine kinase family. 
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5 EXAMPLE 18 

Isolation of cDNA Clo nes Encoding Human PRQ261 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example I above. This consensus sequence is designated herein as DNA30843. Based on the assembled 
10 5 m M0S43 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that 

contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR026J. 

A pair of PCR primers (forward and reverse) were synthesized: 
15 forward PCR primer 

1 0 5'-AAAGGTGCGTACCCAGCTGTGCC-3* (SEQ ID NO:73) 

reverse PCRnrimer: 

5-TCCAGTCGGCAGAAGCGGTTCTGG-3' (SEQ ID NO:74) 
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Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA30843 consensus 
sequence which had the following nucleotide sequence: 
15 hybridization probe: 

5 , -CCTGGTGCTGGATGGCTGTGGCTGCTGCCGGGTATG'I'GCACGGCGGCTGGG-3 , (SEQ ID NO:75) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0261 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
20 of the cDNA libraries was isolated from human fetal lung tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
DN A33473- 1 1 76 [Figure 29, SEQ ID NO:7 1 ]; and the derived protein sequence for PR026 ! . 

The entire coding sequence of DNA33473-1 176 is included in Figure 29 (SEQ ID NO:7I). Clone 
DNA33473-1 176 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 10-12. and an apparent stop codon at nucleotide positions 760-762. The predicted polypeptide precursor 
is 250 amino acids long with a molecular weight of approximately 26,825 daltons and an estimated pi of about 8.36. 
Analysis of the Full-length PR0261 sequence shown in Figure 30 (SEQ ID NO:72) evidences the presence of a 
variety of important polypeptide domains, wherein the locations given for those important polypeptide domains are 
approximate as described above. Analysis of the full-length PR026I polypeptide shown in Figure 30 evidences 
30 the presence of the following: a signal peptide from about amino acid 1 to about amino acid 23; N-myristoylation . 
sites from about amino acid 3 to about amino acid 9, from about amino acid 49 to about amino acid 55, from about 
amino acid 81 to about amino acid 87, from about amino acid 85 to about amino acid 91, from about amino acid 
126 to about amino acid 132, from about amino acid 164 to about amino acid 170, from about amino acid 166 to 
about amino acid 172. from about amino acid 167 to about amino acid 173, from about amino acid 183 to about 
35 amino acid 1 89, and from about amino acid 209 to about amino acid 215; an insulin-like growth factor binding 
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protein signature from about amino acid 49 to about amino acid 65: a von WiHebrandCI domain from about amino 
acid 107 to about amino acid 124: a thrombospondin I homology block from about amino acid 201 to about amino 
acid 2 1 6; and an IGF binding protein she from about amino acid 49 to about amino acid 58. Clone DNA33473- 
1 176 has been deposited with the ATCC on October 17, 1997 and is assigned ATCC deposit no. 209391. 

Analysis of the amino acid sequence of the full-length PR0261 sequence shown in Figure 30 (SEQ ID 
NO: 72), suggests that portions of it possess significant homology to CTGF, thereby indicating that PR0261 is a 
novel growth factor. 

EXAMPLE 19 
Isolation of cDNA Clones Encoding Human PRQ269 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is designated herein as DNA35705. Based on the assembled 
DNA35705 consensus sequence, oligonucleotides were synthesized: I) to identify by PCR a cDNA library that 
contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0269. 

1 5 PCR primers (three forward and two reverse) were synthesized: 

forward PCR primer 1- 

5-TGGAAGGAGATGCGATGCCACCTG-3' (SEQ ID NO:7S) 

forward PCR nrimer> 

5'-TGACCAGTGGGGAAGGACAG-3' (SEQ ID NO:79) 

forward PCR primer 1- 

5-ACAGAGCAGAGGGTGCCTTG-3' (SEQ ID NO:80) 

reverse PCR primer 1 

5-TC A GG G AC A AG TG GTGTCTCTCCC-3* (SEQ ID NO:81 ) 

reverse PCR primer?- 

5*-TCAGGGAAGG AGTGTGCACTTCTG-3' (SEQ ID NO:82 ) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA35705 consensus 
sequence which had the following nucleotide sequence: 
hybridization prnhe- 

5 -ACAGCTCCCGATCTCAGTTACTTGCATCGCGGACG AAATCGGCGCTCGCT-3' (SEQ ID NO:83) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primers identified above. A positive library was then used to isolate clones 
encoding the PR0269 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
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DNA38260-1 180 [Figure 31. SEQ ID NO:76); and the derived protein sequence for PR0269. 

The entire coding sequence of DNA38260-1 180 is included in Figure 31 (SEQ ID NO:76). Clone 
DNA38260-1 180 contains a single open reading frame with an apparent transitional initiation site at nucleotide 
positions 3)4-316, and an apparent stop codon at nucleotide positions 1784-1786. The predicted polypeptide 
precursor is 490 amino acids long with a molecular weight of approximately 51.636 daltons and an estimated pi 
of about 6.29. Analysis of the full-length PR0269 sequence shown in Figure 32 (SEQ ID NO:77) evidences the 
presence of a variety of important polypeptide domains, wherein the locations given forthose important polypeptide 
domains are approximate as described above. Analysis of the full-length PR0269 polypeptide shown in Figure 32 
evidences the presence of the following: a signal peptide from about amino acid I to about amino acid 16; a 
transmembrane domain from about amino acid 397 to about amino acid 418: N-glycosylation sites from about 
amino acid 189 to about amino acid 193, and from about amino acid 381 to about amino acid 385; a 
glycosaminoglycan attachment site from about amino acid 289 to about amino acid 293; cAMP- and cGMP- 
dependent protein kinase phosphorylation sites from about amino acid 98 to about amino acid 1 02, and from about 
amino acid 434 to about amino acid 438; N-myristoylation sites from about amino acid 30 to about amino acid 36, 
from about amino acid 35 to about amino acid 41, from about amino acid 58 to about amino acid 64, from about 
amino acid 59 to about amino acid 65, from about amino acid 121 to about amino acid 127, from about amino acid 
151 to about amino acid 157, from about amino acid 185 to about amino acid 191, from about amino acid 209 to 
about amino acid 215, from about amino acid 267 to about amino acid 273, from about amino acid 350 to about 
amino acid 356, from about amino acid 374 to about amino acid 380, from about amino acid 453 to about amino 
acid 459, from about amino acid 463 to about amino acid 469, and from about amino acid 477 to about amino acid 
483; and an aspartic acid and asparagine hydroxyiation site from about amino acid 262 to about amino acid 274. 
Clone DNA38260-1 180 has been deposited with the ATCC on October 17, 1997 and is assigned ATCC deposit 
no. 209397. 

Analysis of the amino acid sequence of the full-length PR0269 sequence shown in Figure 32 (SEQ ID 
NO:77), suggests that portions of it possess significant homology to the human thrombomodulin proteins, thereby 
indicating that PR0269 may possess one or more ihrombomodulin-like domains. 

EXAMPLE 20 
Isolation of cDNA Clones Encoding Human PRQ287 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example I above. This consensus sequence is designated herein as DNA28728 or an extended consensus sequence 
encoding PR0287 was assembled and which showed similarity to type I procollagen C-proteinase enhancer protein 
and type 1 procollagen C-proteinase enhancer protein precursor. Based on the assembled DNA28728 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence 
of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0287. 
A pair of PCR primers (forward and reverse) were synthesized: 
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forward PCR primer 

5-CCGATTCATAGACCTCGAGACT-3' (SEQ ID NO:86) 
reverse PCR primer. 

5-GTCAAGGAGTCCTCCACAATAC-3' (SEQ ID NO:87) 



5 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA28728 consensus 
sequence which had the following nucleotide sequence: 
hybridization profre: 

15 5-GTGTACAATGGCCATGCCAATGGCCAGCGCATTGGCCGCTTCTGT-3 , (SEQ ID NO:88) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
10 by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
20 encoding the PR0287 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 

of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
DNA39969-1185 [Figure 33, SEQ ID NO:84j; and the derived protein sequence for PR0287. 
25 15 The en,ire ctxli ns sequence of DNA39969-1 185 is included in Figure 33 (SEQ ID NO:84). Clone 

DNA39969-1 185 contains a single open reading frame with an apparent translation^ initiation site at nucleotide 
positions 307.309. and an apparent stop codon at nucleotide positions 1552-1554. The predicted polypeptide 
precursor is 415 amino acids long with a molecular weight of approximately 45.716 daltons and an estimated pi 
of about 8.89. Analysis of the full-length PR0287 sequence shown in Figure 34 (SEQ ID NO:85) evidences the 
20 presence of a variety of important polypeptide domains, wherein the locations given for those important polypeptide 
domains are approximate as described above. Analysis of the full-length PR0287 polypeptide shown in Figure 34 
evidences the presence of the following: a signal peptide from about amino acid 1 to about amino acid 23: an N- 
glycosylation site from about amino acid 355 to about amino acid 359; a tyrosine kinase phosphorylation site from 
about amino acid 1 99 to about amino acid 208; N-myristoylation sites from about am ino acid 34 to about amino 
25 acid 40, from about amino acid 35 to about amino acid 41, from about amino acid 100 to about amino acid 106, 
from about amino acid 1 13 to about amino acid 1 19, from about amino acid 2 1 8 to about amino acid 224, from 
about amino acid 289 to about amino acid 295, from about amino acid 305 to about amino acjd 3 II , from about 
amino acid 309 to about amino acid 3 15, from about amino acid 320 to about amino acid 326, and from about 
am ino acid 330 to about amino acid 336; and a cell attachment sequence from about am ino acid 1 49 to about amino 
acid 152. Clone DNA39969- II 85 has been deposited with the ATCC on October 17, 1997 and is assigned A TCC 
deposit no. 209400. 

Analysis of the amino acid sequence of the full-length PR0287 sequence shown in Figure 34 (SEQ ID 
NO:85), suggests that it may possess one or more procollagen C-proteinase enhancer protein precursor or 
procollagen C-proteinase enhancer protein-like domains. Based on a BLAST and FastA sequence alignment 
35 analysis of the full-length sequence. PR0287 shows amino acid sequence identity to procollagen C-proteinase 
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enhancer proiein precursor and procollagen C-proteinase enhancer protein (47% and 54%, respectively). 

EXAMPLE 21 
Isolation of cDNA Clones Encoding Human PRfnm 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is designated herein as DNA35936. Based on the assembled 
DNA35936 consensus sequence, oligonucleotides were synthesized: I) to identify by PCR a cDNA library that 
contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PRO301. 

PCR primers (three forward and two reverse) were synthesized: 
forward PCR primer 1 : 

5'-TCGCGGAGCTGTGTTCTGTTTCCC-3* (SEQ ID NO:9l) 

forward PCR primer 2: 

5 AC ACCTGG TTCA A AG ATGGG-3* (SEQ ID NO:92) 

forward PCR primer 3: 

5-TTGCCTTACTCAGGTGCTAC-3' (SEQ ID NO:93) 

reverse PCR primer I: 

5*-TAGGAAGAGTTGCTGAAGGCACGG»3* (SEQ ID NO:94) 

reverse PCR primer 2: 

5-ACTCAGCAGTGGTAGGAAAG-3' (SEQ ID NO:95) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA35936 consensus 
sequence which had the following nucleotide sequence: 

hybridization probe: 

5'-TGATCGCGATGGGGACAAAGGCGCAAGCTCGAGAGGAAACTGTTGTGCCT-3' (SEQ ID NO:96) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primers identified above. A positive library was then used to isolate clones 
encoding the PRO301 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
DNA40628-12I6 [Figure 35, SEQ ID NO:89]; and the derived protein sequence for PRO301. 

The emire coding sequence of DNA40628-1216 is included in Figure 35 (SEQ ID NO:89). Clone 
DNA40628-I216 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 52-54, and an apparent stop codon at nucleotide positions 949-95 1 . The predicted polypeptide precursor 
is 299 amino acids long with a molecular weight of approximately 32,583 daltonsand an estimated pi of about 8.29. 
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5 Analysis of the full-length PRO30I sequence shown in Figure 36 (SEQ ID NO:90) evidences the presence of a 

variety of important polypeptide domains, wherein the locations given for those important polypeptide domains are 
approximate as described above. Analysis of the full-length PRO30I polypeptide shown in Figure 36 evidences 
the presence of the following: a signal peptide from about amino acid I to about amino acid 27; a transmembrane 
10 5 d ° main fr0m about amino acid 235 10 about amino acid 256; an N-glycosylation site from about amino acid 1 85 

toaboutaminoacidl89;acAMP.andcGMP.dependent protein kinase phosphorylation site from about amino acid 
270 to about amino acid 274; N-myristoylation sites from about amino acid 105 to about amino acid 1 II, from 
about amino acid 116 to about amino acid 122. from about amino acid 158 to about amino acid 164, from about 
15 amin ° acid 219 t0 about amino acid 2 25, from about amino acid 237 to about amino acid 243, and from about 

10 amino acid 256 to about amino acid 262. Clone DNA40628-I2I6 has been deposited with the ATCC on 
November 7, 1997 and is assigned ATCC deposit no. 209432. 

Based on a BLAST and FastA sequence alignment analysis of the full-length PRO30 1 sequence shown in 
20 Fi * ure 36 < S£ Q © NO:90). PRO301 shows amino acid sequence identity to A33 antigen precursor (30%) and 

coxsackie and adenovirus receptor protein (29%). 

15 EXAMPLE 22 

25 Isolation of cDNA Clones Encoding Human PRQ323 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is designated herein as DNA30875. Based on the assembled 
DNA30875 consensus sequence, oligonucleotides were synthesized: I) to identify by PCR a cDNA library that 

30 20 C ° mainCd * e Sequence of inlercst * and 2 > for use 35 Probes to isolate a clone of the full-length coding sequence for 

PR0235. 

PCR primers (two forward and one reverse) were synthesized: 
forward PCR nrimer I 

35 5-AGTTCTGGTCAGCCTATGTGCC-3' (SEQ ID NO:99) 

25 forward PCR primer 2: 

5--CGTGATGGTGTCTTTGTCCATGGG-3' (SEQ ID NO: 100) 

reverse PCR piWr \ - 

5*-CTCCACCAATCCCGATGAACTTGG-3' (SEQ ID NO: 101) 



Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA30875 consensus 
30 sequence which had the following nucleotide sequence: 
hybridization p mhp- 

5'-GAGCAGATTGACCTCATACGCCGCATCTGTGCCTCCTATTCTGAGCTGOA-3' (SEQ ID NO. 102) 

fn order to screen several libraries for a source of a full-length clone. DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
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encoding the PR0323 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
of the cDNA libraries was isolated from human fetal liver tissue (LIB6). 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
DNA35595-1228 [Figure 37, SEQ ID NO:97]; and the derived protein sequence for PR0323. Additional probes 
were made from the DNA35595 sequence as follows for use in characterization of the DNA35595 sequence and 
for screening othercDNA libraries: 

forward PCR primer 

5-TGCTGCTGCTCCAGCCTGTA ACC-3' (SEQ ID NO: 1 03) 

reverse PCR primer: 

5-CTGGCCGTAGCTGA A ATTGCGC-3' (SEQ ID NO: 1 04) 

hybridization probe: 

5VACTCAGTAGTCCCAGCACCCAGGGCCTGCAAGAGCAGGCACGG-3' (SEQ ID NO: 105) 

The entire coding sequence of DNA35595-1228 is included in Figure 37 (SEQ ID NO:97). Clone 
DNA35595-I228 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 1 10-1 12, and an apparent stop codon at nucleotide positions 1409-14! |. The predicted polypeptide 
precursor is 433 amino acids long with a molecular weight of approximately 47,787 daltons and an estimated pi 
of about 6.1 1. Analysis of the full-length PR0323 sequence shown in Figure 38 (SEQ ID NO:98) evidences the 
presence of a variety of important polypeptide domains, wherein the locations given for those important polypeptide 
domains are approximate as described above. Analysis of the full-length PR0323 polypeptide shown in Figure 38 
evidences the presence of the following: N-glycosyiation sites from about amino acid 58 to about amino acid 62, 
from about amino acid 123 to about amino acid 127, from about amino acid 1 82 to about amino acid 1 86, and from 
about amino acid 273 to about amino acid 277: N-myristoylation sites from about amino acid 72 to about amino 
acid 78, from about amino acid 133 to about amino acid 139, from about amino acid 234 to about amino acid 240, 
from about amino acid 264 to about amino acid 270, from about amino acid 334 to about amino acid 340, and from 
about amino acid 389 to about amino acid 395; and a renal dipeptidase active site from about amino acid 134 to 
about amino acid 157. Clone DNA35595-1228 has been deposited with the ATCC on December 10, 1997 and is 
assigned ATCC deposit no. 209528. 

Analysts of the amino acid sequence of the full-length PR0323 sequence shown in Figure 38 (SEQ ID 
NO:98), suggests that portions of it possess significant homology to various dipept idase proteins, thereby ind icating 
that PR0323 may be a novel dipeptidase protein. 

EXAMPLE 23 
Isolation of cDNA Clones Encoding Human PRQ331 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example I above. Based on the assembled DNA consensus sequence, oligonucleotides were synthesized: 1) to 
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5 identify by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone 

of the full-length coding sequence for PR0331. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 

10 5 5'-GCCT7TGACAACCTTCAGTCACTAGTGG-3* (SEQ ID NO: 1 08) 

reverse PCR primer: 

5-CCCCATGTGTCCATGACTGTTCCC-3' (SEQ ID NO: 1 09) 

15 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA consensus sequence 

which had the following nucleotide sequence: 
10 hybridization p rohp- 

5'.TACTGCCTCATGACCTCiTCACTCCCTTGCATCATCTTAGAGCGG-3' (SEQ ID NO: 1 10) 

20 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR033 1 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
25 ^ of the cD NA libraries was isolated from human fetal brain tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
DNA40981-I234 [Figure 39. SEQ ID NO:106J; and the derived protein sequence for PR033I. 

The entire coding sequence of DNA40981-1234 is included in Figure 39 (SEQ ID NO: 106). Clone 
30 DNA4098I-1234 contains a single open reading frame with an apparent translational initiation site at nucleotide 

20 positions 812-814, and an apparent stop codon at nucleotide positions 2732-2734. The predicted polypeptide 
precursor is 640 amino acids long with a molecular weight of approximately 71.950 daltons and an estimated pi 
of about 7. 12. Analysis of the full-length PR033 1 sequence shown in Figure 40 (SEQ ID NO: 1 07) evidences the 
presence of a variety of important polypeptide domains, wherein the locations given for those important polypeptide 
domains are approximate as described above. Analysis of the full-length PR033 I polypeptide shown in Figure 40 
25 evidences the presence of the following: a signal peptide from about amino acid 1 to about amino acid 44; a 
transmembrane domain from about amino acid 528 to about amino acid 543; N-glycosylation sites from about 
amino acid 278 to about amino acid 282, from about amino acid 364 to about amino acid 368, from about amino 
acid 390 to about amino acid 394. from about amino acid 4 12 to about amino acid 416, from about amino acid 41 5 
to about amino acid 4 19, from about amino acid 434 to about amino acid 438, from about amino acid 442 to about 
30 amino acid 446, from about amino acid 488 to about amino acid 492, and from about amino acid 606 to about 
amino acid 610; a cAMP- and cGMP-dependent protein kinase phosphorylation site from about amino acid 1 83 
to about amino acid 187; N-myristoylation sites from about amino acid 40 to about amino acid 46, from about 
aminoacid73toaboutaminoacid79.fromaboutaminoacid 1 18 to about amino acid 124, from about amino acid 
191 to about amino acid 197. from about amino acid 228 to about amino acid 234, from about amino acid 237 to 
35 about amino acid 243, from about amino acid 391 to about amino acid 397, from about amino acid 422 to about 
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5 amin ° add 428 ' from aboul amin0 acitJ 433 » ^oui amino acid 439. and from about amino acid 53 1 to about 

amino acid 537. Clone DNA4098 1-1234 has been deposited with the ATCC on November 7. 1 997 and is assigned 
ATCC deposit no. 209439. 

Analysis of the amino acid sequence of the full-length PR033 1 sequence shown in Figure 40 (SEQ ID 

10 5 N ° : 1 0?X SUggeStS lhai P° rtion5 of il P° sscss significant homology to the UG-l protein, thereby indicating that 

PR0331 may be a novel LJG-l-related protein. 

EXAMPLE 24 

15 Isolation of c DNA Clones Encoding Human PRQ356 

An expressed sequence tag (EST) DNA database (LIFESEQ®, Incyte Pharmaceuticals, Palo Alto, CA) was 
10 searched and an EST (#2939340) was identified that had homology to the TIE ligand family. To clone PR0356, 
a human feral lung library prepared from m RNA purchased from Clontech, Inc., (Palo Alto, CA), catalog U 6528- 1' 
20 was uscd > following the manufacturer's instructions. 

The cDNA libraries used to isolate the cDNA clones encoding human PR0356 were constructed by standard 
methods using commercially available reagents such as those from Invitrogen. San Diego, CA. The cDNA was 
15 primed with oligo dT containing a Notl site, linked with blunt to Sail hemikinased adaptors, cleaved with Notl, 
25 $i2Cd a PP r °P riale, y °y gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such 

as pRKB or pRKD; pRK5B is a precursor of pRK5D that does not contain the Sfil site; see. Holmes et at.. Science . 
253:1278-1280 (1991)) in the unique Xhol and Notl. 

Oligonucleotide probes based upon the above described EST sequence were then synthesized: 1 ) to identify 
3q 20 by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the 

full-length coding sequence for PR0356. Forward and reverse PCR primers generally range from 20-30 
nucleotides and are often designed to give a PCR product of about 100-1000 bp in length. The probe sequences 
are typically 40-55 bp in length. In order to screen several libraries for a full-length clone, DNA from the libraries 
35 W3S SCrCened by PCR am P'^at.on. « per Ausubel ct aU Current Protocol, i n Molecular Rin may sttpra% wilh lhe 

25 PCR primer pair. A positive library was then used to isolate clones encoding the gene of interest using the probe 
oligonucleotide and one of the primer pairs. 
The oligonucleotide sequences used were as follows: 

5'-TTCAGCACCAAGGACAAGGACAATGACAACT-3* (SEQ ID NO:l 13) 
5'-TGTGCACACTTGTCCAAGCAGTTGTCATTGTC-3' (SEQ ID NO: 1 14) 
30 5'-GTAGTACACTCCATTGAGGTTGG-3' (SEQ ID NO: 1 1 5) 

A cDNA clone was identified and sequenced in entirety. The entire nucleotide sequence of 
DNA47470.|130-PlisshowninFigure4l(SF.QIDNO:m). Clone DNA47470- 1130- PI contains a single open 
reading frame with an apparent rranslational initiation site at nucleotide positions 215-217, and a stop codon at 
nudeo«ide P ositions1253-l255(Fig U re41;SEOIDNO:IM). The predicted polypeptide precursor is 346 am ino 
35 acids long. The full-length PR0356 protein is shown in Figure 42 (SEQ ID NO: 1 12). 

Analysis of the full-length PR0356 sequence shown in Figure 42 (SEQ IDNO: 1 12) evidences the presence 
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5 of im P° rtanl Polypeplide domains as shown in Figure 42, wherein the locations given for those important 

polypeptide domains are approximate as described above. Analysis of the full-length PR0356 sequence (Figure 
42; SEQ ID NO: I 12) evidences the presence of the following: a signal peptide from about amino acid I to about 
amino acid 26; N-glycosylation sites from about amino acid 58 to about amino acid 62, from about amino acid 253 
10 5 t0 about amino acid 257, and from about amino acid 267 to about amino acid 27 1 ; a glycosaminoglycan attachment 

site from about amino, acid 167 to about amino acid I71; a cAMP- and cGMP-dc pen dent protein kinase 
phosphorylation site from about amino acid 1 76 to about am ino acid 1 80; N-myrisioy lation sites from about amino 
acid 1 68 to about amino acid 1 74, from about amino acid 196 to about amno acid 202, from about amino acid 241 
15 to about a" 1 " 10 acid 247 , from about amino acid 252 to about amino acid 258, from about amino acid 256 to about 

10 amino acid 262, and from about amino acid 327 to about amino acid 333; and a cell attachment sequence from 
about amino acid 199 to about amino acid 202. 

Clone DNA47470-H3O.pl has been deposited with ATCC on October 28, 1997 and is assigned ATCC 
20 deposit no - 209422 ' 11 is understood that the deposited clone has the actual correct sequence rather than the 

representations provided herein. 
15 An analysis of the Dayhoff database (version 35.45 SwissProt 35), using the AL1GN-2 sequence alignment 

analysis of the full-length sequence shown in Figure 42 (SCQ ID NO:l 12), shows amino acid sequence identity 
25 betWCCn the PR ° 356 amino acid se q«cnce and both TIE-2L 1 (32%) and TIE-2L2 (34%). The abbreviation "TIE" 

is an acronym which stands for "tyrosine kinase containing Ig and EGF homology domains" and was coined to 
designate a new family of receptor tyrosine kinases. 
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20 EXAMPLE 25 

Isolation of c DN A Clones Encoding Human PRQ364 
An expressed sequence tag (EST) DNA database (LIFESEQ®, Incyte Pharmaceuticals, Palo Alto, CA) was 
searched and an EST (Incyte EST no. 3003460) was identified that encoded a polypeptide which showed homology 
to members of the tumor necrosis factor receptor (TNFR) family of polypeptides. 

A consensus DNA sequence was then assembled relative to Incyte EST no. 3003460 and other EST 
sequences using repeated cycles of BLAST (Altshul et at.. Methods in Enzvmolopv 266:460-480 (1996)) and 
"phrap" (Phil Green, University of Washington, Seattle. Washington). This consensus sequence is herein 
designated "< CO nsen0l>>\ also designated herein as DNA44825. Based upon the DNA44825 and 
w <consen01>"consensus sequences, oligonucleotide probes were then synthesized: 1) to identify by PCR a c DNA 
library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding 
sequence for PR0364. Forward and reverse PCR primers generally range from 20-30 nucleotides and are often 
designed to give a PCR product of about 100-1000 bp in length. The probe sequences are typically 40-55 bp in 
length. In order to screen several libraries for a full-length clone, DNA from the libraries was screened by PCR 
amplification, as per Ausubel et */.. Current Protocols in Molecular Rioinm, supra, with the PCR primer pair. A 
35 positive library was then used to isolate clones encoding the gene of interest using the probe oligonucleotide and 
one of the primer pairs. 
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The oligonucleotide sequences used were as follows: 
forward PGR primer (44825 fl)- 

5'-CACAGCACGGGGCGATGGG-3' (SEQ ID NO: 1 1 8) 

forward PCR primer (44825.0): 
5 5-GCTCTGCGTTCTG CTCTG-3' (SEQ ID NO:l 19) 

forward PCR nrimer (44825 G1TR fV 

5-GGCACAGCACGGGGCGATGGGCGCGTTT-3' (SEQ ID NO: 1 20) 
reverse PCR primer (44K7S riy 

5*-CTGGTCACTGCCACCTTCCTGCAC3' (SEQ ID NO: 121) 

10 reverse PCR primer (44825 .r2»: 

5-CGCTGACCCAGGCTGAG-3' (SEQ ID NO: 122) 

reverse PCR nrimer (44R?S HTTP r y 

S'-GAAGGTCCCCGAGGCACAGTCGATACA-r (SEQ ID NO: 123) 

Additionally, synthetic oligonucleotide hybridization probes were constructed from the consensus DNA44825 
15 sequence which had the following nucleotide sequences: 

hybridization probe (44825 pi)- 

5'-GAGGAGTGCTGTTCCGAGTGGGACTGCATGTGTGTCCAGC-3' (SEQ ID NO:124) 
hybridization probe (44825.GITR.pV 

5 -AGCCTGGGTCAGCGCCCCACCGGGCGTCCCGGGTGCGGCC-3' (SEQ ID NO: 125) 

20 In order to screen several libraries for a source of a full-length clone, DN A from the 1 ihraries was screened by PCR 
amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PR0364 gene using the probe oligonucleotides and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human small intestine tissue (L1B23 1). The 
cDNA libraries used to isolate the cDNA clones were constructed by standard methods using commercially 
25 available reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed with oligo dT containing 
a NotI site, linked with blunt to Sail hemikinased adaptors, cleaved with Notl, sized appropriately by gel 
electrophoresis, and cloned in a defined orientation into a suitable cloning vcctor(such as pRKBor pRKD; pRK5B 
is a precursor of pRK5D that does not contain the SfH site; see, Holmes et Science. 253: 1 278-1280 ( 1991)) in 
the unique Xhol and Notl sites. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0364 
[herein designated as DNA47365-1206J. The entire nucleotide sequence of DNA47365-I206 is shown in Figure 
43(SEQIDNO:116). Clone DN A47365- 1206 contains a single open reading frame with an apparent mutational 
initiation site at nucleotide positions 12 1- 123, and a stop codon at nucleotide positions 844-846 (Figure 43; SEQ 
ID NO: 1 1 6). The predicted polypeptide precursor is 24 1 amino acids long, and has an estimated molecular weight 
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of about 26,000 daltons, and a pi of about 6.34. The full-length PR0364 proiein is shown in Figure 44 (SEQ ID 
NO: 1 17). 

Analysis of the full-length PR0364 sequence shown in Figure 44 (SEQ ID NO: 1 1 7) evidences the presence 
of important polypeptide domains as shown in Figure 44, wherein the locations given for those important 
polypeptide domains are approximate as described above. Analysis of the full-length PR0364 sequence (Figure 
44; SEQ ID NO:l 17) evidences the presence of the following: a signal peptide from about amino acid I to about 
amino acid 25; a transmembrane domain from about amino acid 1 63 to about amino acid 183; an N-giycosylation 
site from about amino acid 146 to about amino acid 150; N-myristoylation sites from about amino acid 5 to about 
amino acid 1 1 , from about amino acid 8 to about amno acid 1 4. from about amino acid 25 to about amino acid 31, 
from about amino acid 30 to about amino acid 36, from about amino acid 33 to about amino acid 39, from about 
amino acid 1 18 to about amino acid 124, from about amino acid 122 to about amino acid 128, and from about 
amino acid 156 to about amino acid 162; a prokaryotic membrane lipoprotein lipid attachment site from about 
amino acid J66 to about amino acid 177: and a leucine zipper pattern from about amino acid 171 to about amino 
acid 193. Clone DNA47365-1206 has been deposited with ATCC on November 7, 1997 and is assigned ATCC 
15 deposit no. 209436. 

An analysis ofthefull-length PR0364 sequence shown in Figured (SEQ ID NO: 1 1 7), suggests that portions 
of it possess significant homology to members of the tumor necrosis factor receptor family, thereby indicating that 
PR0364 may be a novel member of the tumor necrosis factor receptor family. 

A detailed review of the amino acid sequence of the full-length PR0364 polypeptide and the nucleotide 
20 sequence that encodes that amino acid sequence evidences sequence homology with the mouse GITR protein 
reported by Nocenti a a!., Proc. Natl. Acad. Sci. USA, 94 :62 1 6-622 1 ( 1 997). It is possible, therefore, that PR0364 
represents the human counterpart to the mouse GITR protein reported by Nocentini et a/. 
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EXAMPLE 26 
Isolation of cDNA Clones Encoding Human PRQ526 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example I above. An initial consensus DNA sequence was identified and herein is designated DNA39626.init. 
The initial consensus DNA sequence was extended using repeated cycles of BLAST and phrap to extend the initial 
consensussequenceasfaraspossibleusingthesourcesofESTsequencesdiscussedabove. The extended assembly 
sequence is herein designated <conscnOI>. Based on the assembled <consen01> DNA consensus sequence, 
oligonucleotides were synthesized: I ) to identify by PCR a cDNA library that contained the sequence of interest, 
and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0526. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR p rimer- 

5--TGGCTGCCCTGCAGTACCTCTACC-3' (SEQ ID NO: 128) 

*5 reverse PCR primer 

5-CCCTGCAGGTCATTGGCAGCTAGG-3' (SEQ ID NO: 1 29) 
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Additionally, asyndetic oligonucleotide hybridization probe was constructed from the <consen0 1 > DNA consensus 
sequence which had the following nucleotide sequence: 
hybridization p robe- 

5 -AGGCACTGCCTGATGACACCTTCCGCGACCTGGGCAACCTCACAC-3* (SEQ ID NO: 130) 

5 In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0526 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
of the cDNA libraries was isolated from human fetal liver tissue (LIB228). 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
10 DNA44 184-1319 [Figure 45, SEQ 1DN0:126); and the derived protein sequence for PR0526. 

The entire coding sequence of DN A44 1 84- 1 3 1 9 is included in Figure 45 (SEQ ID N0:126). Clone 
DNA44 1 84- 13 1 9 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 514-516, and an apparent stop codon at nucleotide positions 1933-1935. The predicted polypeptide 
precursor is 473 amino acids long with a molecular weight of approximately 50.708 daltons and an estimated pi 
15 of about 9.28. Analysis of the full-length PR0526 sequence shown in Figure 46 (SEQ ID NO: 127) evidences the 
presence of a variety of important polypeptide domains, wherein the locations given for those important polypeptide 
domains are approximate as described above. Analysis of the full-length PR0526 polypeptide shown in Figure 46 
evidences the presence of the following: a signal peptide from about amino acid 1 to about amino acid 26; a leucine 
zipper pattern from about amino acid 1 35 to about amino acid 1 57; a glycosaminoglycan attachment site from about 
20 amino acid 436 to about amino acid 440; N-glycosylation sites from about amino acid 82 to about amino acid 86, 
from about amino acid 1 79 to about amino acid 1 83, from about amino acid 237 to about amino acid 24 1, from 
about amino acid 372 to about amino acid 376, and from about amino acid 423 to about amino acid 427; and a von 
Willebrand Factor type C domain from about amino acid 41 1 to about amino acid 427. Clone DNA44 184-13 19 
has been deposited with the ATCC on March 26, 1998 and is assigned ATCC deposit no. 209704. 

Analysis of the amino acid sequence of the full-length PR0526 sequence shown in Figure 46 (SEQ ID 
N0:127), suggests that portions of it possess significant homology to the leucine repeat rich proteins including 
ALS, SLIT, carboxypeptidase and platelet glycoprotein V, thereby indicating that PR0526 is a novel protein which 
is involved in protein-protein interactions. 



EXAMPLE 27 
Isolation of cDNA Clones Encoding Human PRQ53K 
An expressed sequence tag (EST) DNA database (LIFESEQ* Incyte Pharmaceuticals, Palo Alto. CA) was 
searched and an Incyte EST (INC3574209) was identified that had 6 1 % identity to murine GFRa3 ("glial-cell-linc- 
derived neurotrophic factor family receptor alpha"). To clone the corresponding full-length cDNA for PR0538, 
a panel of cDNA libraries were screened with primers: 
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ncwa3.F: 

5-GCCTCTCGCAGCCGGAGACC-3' (SEQ ID NO: 133) 
newa3.R: 

5'-CAGGTGGGATCAGCCTGGCAC-3' (SEQ ID NO:I34) 

DNA from the libraries was screened by PCR amplification, as per Ausubel ct a/., Current Protocols in Molecular 
Biology. ( 1 995), with the PCR primer pair. A strong PCR product was identified in all libraries analyzed (feial lung, 
fetal kidney, and placenta). 

To isolate a cDNA clone encoding this protein, a human fetal lung-pRIO vector library was selected and 
enriched for positive cDNA clones by extension of single stranded DNA from plasmid libraries grown in dug- 
/bung- host using the newa3.R primer. RNA for construction of the cDNA libraries was isolated from human fetal 
lung tissue. 

The cDNA libraries used to isolate the cDNA clones encoding human PR0538 were constructed by standard 
methods using commercially available reagents such as those from lnvitrogen. San Diego, CA. The cDNA was 
primed with oligo dT containing a NotI site, linked with blunt to Sail hemikinased adaptors, cleaved with Notl, 
sized appropriately by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such 
as pRKB orpRKD; pRK5B is a precursor of pRK5D that does not contain the Sfil site; see. Holmes etoL, Science . 
253:1278-1280 (1991)) in the unique Xhol and Not!. To enrich for positive cDNA clones the primer extension 
reaction contained 1 0^1 of 1 Ox PCR Buffer (Perkin Elmer, USA), 1 ^ldNTP(20mM), I „ I library DNA (200 ng), 
I primer, 86.5 *1 H.O and 1 /il of Amplitaq (Perkin Elmer, USA) added after a hot start. The reaction was 
denatured for 1 minute at 95°C, annealed for 1 minute at 60°C, and then extended for 15 minutes at 72°C. The 
DNA was extracted with phenol/chloroform, precipitated with ethanol. and then transformed by electroporation 
into a DH10B host bacteria. The entire transformation mixture was plated onto 10 plates and colonies allowed to 
form. Colonies were lifted onto nylon membranes and screened with an oligonucleotide probe derived from the 
Incyte EST: 
newa3. probe: 

5'-TCTCGCAGCCGGAGACCCCCTTCCCACAGAAAGCCGACTCA-3' (SEQ ID N0:I35) 

Five positive clones were identified. Pure positive clones were obtained after colony purification and secondary 
screening. Two of the isolated clones were sequenced, designated herein as DNA48613 and DNA486I4 (an 
alternatively spliced form of DNA48613). 

The entire nucleotide sequence of DNA486I3-1268 is shown in Figure 47 (SEQ ID NO:13I). Clone 
DNA48613-1268 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 38-40, and a stop codon at nucleotide positions 1238-1240 (Figure 47; SEQ IDNO:l3I). The predicted 
polypeptide precursor is 400 amino acids long, with an estimated molecular weight of about 44,511 daltons and 
a pi of about 8. 1 5. The full-length PR0538 protein is shown in Figure 48 (SEQ ID NO: 1 32). 

Analysis of the full-length PR0538 sequence shown in Figure 48 (SEQ ID NO: 132) evidences the presence 
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of important polypeptide domains as shown in Figure 48, wherein the locations given for those important 
polypeptide domains are approximate as described above. Analysis of the full-length PR0538 sequence (Figure 
48; SEQ ID NO: 132) evidences the presence of the following: a signal peptide from about amino acid 1 to about 
amino acid 26; N-glycosylation sites from about amino acid 95 to about amino acid 99. from about amino acid 148 
to about amino acid 1 52. and from about amino acid 309 to about amino acid 3 1 3; a cAMP- and cGMP-dependent 
protein kinase phosphorylation site from about amino acid 231 to about amino acid 235; N-myristoylation sites 
from about amino acid 279 to about amino acid 285, and from about amino acid 294 to about amino acid 300; and 
prokaryotic membrane lipoprotein lipid attachment sites from about amino acid 306 to about amino acid 3 1 7, and 
from about amino acid 379 to about amino acid 390. Clone DNA48613- 1 268 has been deposited with ATCC on 
April 7, 1998 and is assigned ATCC deposit no. 209752. 

As discussed below, a sequence comparison of the protein encoded by DNA486I3 to GFRctl and GFRa2 
indicated that the human protein PR0538 is a new member of the GFRa receptor family, and is a human homolog 
of murine GFRa3 . Accordingly, DNA486 1 3- 1 268encodes a protein designated as human GFRa3, and DNA486 14 
encodes its splice variant 

Amino acid sequence comparisons between GFRa family members are provided below, based on a BLAST-2 
and FastA sequence alignment analysis of the full-length PR0538 polypeptide (shown in Figure 48; SEQ ID 
NO: 132): 

Sequence Identity Between Members of the GFRa Family 
Proteins Compared Percent Identity 

rGFRal versus hGFRal 92% 
rGFRa2 versus hGFRa2 94% 
mGFRa3 versus hGFRa3 77% 

hGFRa3 versus hGFRal 34% 
hGFRa3 versus hGFRa2 340/0 
hGFRal versus hGFRa2 48% 

From the sequence comparisons it can be seen that human GFRa3 is less related to its rodent homolog than is 
either GFRa I or GFRa2. In addition. GFRa3 appears to be more distantly related to GFRa I and GFRa2 than 
GFRal and GFRa2 are to each other. 

EXAMPLE 28 
Isolation of cDNA Clones Encoding Human PRQ7I3 
An expressed sequence tag (EST) DMA database (LIFESEQ®, Incyte Pharmaceuticals. Palo Alto, CA) was 
searched and an EST(lncyte EST no. 13025 16) was identified that encoded a polypeptide which showed homology 
to VEGF. Probes based on the the Incyte EST no. 13025 1 6 were used to screen a cDNA library derived from the 
human glioma cell line G6I. in particular, Incyte clone INC1302516 was used to generate the following four 
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5 probes: 

5'-ACTTCTCAGTGTCCATAAGGG-3' (SEQ JD NO: 138) 

5'-GAACTAAAGAGAACCGATACCATTTTCTGGCCAGGTrGTCO' (SEQ ID NO: 139) 
5-CACCACAGCGTTTAACCAGG (SEQ ID NO: 140) 

10 5 S'-ACAACAGGCACAGTTCCCAC-3* (SEQ ID NO: 141) 

Nine positives were identified and characterized. Three clones contained the full coding region and were identical 
in sequence. Partial clones were also identified from a fetal lung library and were identical with the glioma-derived 
15 sequence with the exception of one nucleotide change which did not alter the encoded amino acid. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR07I3 
10 [herein designated as DNA29101- 1 122]. Tne entire nucleotide sequence of DNA29I0M 122 is shown in Figure 
49 (SEQ ID NO: 1 36). Clone DNA29 1 0 1 - 1 1 22 contains a single open reading frame with an apparent translation^ 
20 initiation site at nucleotide positions 285-287, and a stop codon at nucleotide positions 1 320- 1 322 (Figure 49; SEQ 

ID NO: 1 36). The predicted polypeptide precursor is 345 amino acids long, and has an estimated molecular weight 
of about 39,029 daltons. and a pi of about 6.06. The full-length PR0713 protein is shown in Figure 50 (SEQ ID 
15 NO: 1 37). 

25 Analysis of the full-length PR07I3 sequence shown in Figure 50 (SEQ ID NO: 137) evidences the presence 

of important polypeptide domains as shown in Figure 50, wherein the locations given for those important 
polypeptide domains are approximate as described above. Analysis of the full-length PR0713 sequence (Figure 
50; SEQ ID NO: 137) evidences the presence of the following: a signal peptide from about amino acid 1 to about 
30 20 amino acid i4; N-glycosylation sites from about amino acid 25 to about amino acid 29. from about amino acid 55 

lo about amino acid 59, and from about amino acid 254 to about amino acid 258; N-myristoy lation sites from about 
amino acid 15 to about amino acid 2 1. from about amino acid 117 to about am no acid 123, from about amino acid 
127 to about amino acid 1 33. from about amino acid 28 1 to about amino acid 287. from about amino acid 282 to 
35 abom amino acid 288 > and from ab0l » am ' n ° ac><* 3 19 to about amino acid 325: and an amidation site from about 

amino acid 229 to about amino acid 233. Clone DNA29 101-1 122 has been deposited with ATCC on March 5. 
1998 and is assigned ATCC deposit no. 209653. 

An analysis of the full-length PR0713 sequence shoxvn in Figure 50 (SEQ ID N0:I37). suggests that it isa 
novel VEGF-related protein (VEGF-E). 
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EXAMPLE 29 

30 Isolation of cDNA Clones Encoding Human PRQ7I9 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is designated herein as DNA44851. which also corresponds exactly 
tolncyteESTcloneno. 179903. BasedontheDNA4485l consensus sequence, oligonucleotides were synthesized: 
I) to identify by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a 

35 clone of the full-length coding sequence for PR071 9. 
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A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer (44 85 1 .f 1 Y 

5'-GTG AGC ATG AGCGAGCCGTCCAC-3* (SEQ ID NO: 144) 

reverse PCR primer (4485 LrM: 

SMjCTATTACAACGGTTCTTGCGGCAGC-y (SEQ ID NO: 145) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA4485I 
sequence which had the following nucleotide sequence: 
hybridization probe (44851.pl): 

5-TTGACTCTCTGGTGAATCAGGACAAGCCGAGTTTTGCCTTCCAG-3' (SEQ ID NO: 146) 



10 
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In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR07I9 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
of the cDNA libraries was isolated from human placenta tissue (LIB90). 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
25 15 DNA49646-I327 [Figure 5L SEQ ID NO: 142]; and the derived protein sequence for PR0719. 

The entire coding sequence of DNA49646-I327 is included in Figure 51 (SEQ ID NO: 142). Clone 
DNA49646-I327 contains a single open reading frame with an apparent translation^ initiation site at nucleotide 
positions 223-225. and an apparent stop codon at nucleotide positions 1285-1287. The predicted polypeptide 
precursor is 354 amino acids long, and has an estimated molecular weight of about 39,362 daltons and a pi of about 
20 8.35. Analysis of the full-length PR07 1 9 sequence shown in Figure 52 (SEQ ID NO: 1 43) evidences the presence 
of a variety of important polypeptide domains, wherein the locations given for those important polypeptide domains 
are approximate as described above. Analysis of the full-length PR07 1 9 polypeptide shown in Figure 52 evidences 
the presence of the following: a signal peptide from about amino acid 1 to about amino acid 1 6; N-glycosylation 
sites from about amino acid 80 to about amino acid 84. and from about amino acid 136 to about amino acid 140; 
25 cAMP- and cGMP-dependem protein kinase phosphorylation sites from about amino acid 206 to about am ino acid 
2 1 0, and from about amino acid 329 to about amino acid 333 ; N-myristoylation sites from about amino acid 63 to 
about amino acid 69, from about amino acid 96 to about amino acid 102. from about amino acid 171 to about amino 
acid 177, from about amino acid 191 to about amino acid )97,from about amino acid 227 to about amino acid 233, 
from about amino acid 25 1 to about amino acid 257, from about amino acid 306 to about amino acid 3 1 2, and from 
30 about amino acid 346 to about amino acid 352; and a lipases, serine active site from about amino acid 1 63 to about 
amino acid 173. Clone DNA49646- 1 327 has been deposited with the ATCC on March 26, 1998 and is assigned 
45 ATCC deposit no. 209705. 

Analysis of the amino acid sequence of the full-length PR0719 polypeptide suggests that it possesses 
significant sequence similarity to the lipoprotein lipase H protein, thereby indicating that PR07 1 9 may be a novel 
35 lipoprotein lipase homolog. iMore specifically, an analysis of the DayhofT database (version 35.45 SwissProt 35) 
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evidenced significant homology between the PR07I9 amino acid sequence and the following Dayhoff sequences: 
LIPL.HUMAN, LlPH^HUMAN, D83548J, A24059J, P_R30740, D88666J, A43357, A46696. B43357 and 



A49488. 



10 EXAMPLE 30 

^ Isolation of cDNA Clones Encoding Human PRQ771 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is designated herein as <consen0 1 >. Based on the <consen0]> DNA 
15 consensus sequence, oligonucleotides were synthesized: l ) to identify by PCR a cDNA library that contained the 

sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR077 1 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer: 

5'-C AG C AATA TTC AG A AG CG G C A AGG G-3' (SEQ ID NO:l49) 

reverse PCR primer- 

5 '-C ATC ATGG TC A TC A CC ACC ATC A TC ATC-3 * (SEQ ID NO: 150) 
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15 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the <conscn0l> DNA 
consensus sequence which had the following nucleotide sequence: 
hybridization probe- 

5'-GGTTACTACAAGCCAACACAATGTCATGGCAGTGTTGGACAGTGCTGG-3' (SEQ ID NO:15!) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
20 by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR077I gene using the probe oligonucleotide and one of the PCR primers. RNA for construction 
of the cDNA libraries was isolated from human fetal kidney tissue (LIB28). 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
DNA49829-1346 (Figure 53, SEQ ID NO:147J; and the derived protein sequence for PR077I. 
25 The entire coding sequence of DN A49829- 1 346 is included in Figure 53 (SEQ ID NO:147). Clone 

DNA49829-1346 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 134-136, and an apparent stop codon at nucleotide positions 1442-1444. The predicted polypeptide 
precursor is 436 amino acids long, and has an estimated molecular weight of about 49,429 daltons and a pi of about 
4.80. Analysis of the full-length PR077 1 sequence shown in Figure 54 (SEQ ID NO: 1 48) evidences the presence 
30 of a variety of important polypeptide domains, wherein the locations given for those important polypept ide domains 
are approximate as described above. Analysis of the full-length PR077 1 polypeptide shown in Figure 54 evidences 
the presence of the following: a signal peptide from about amino acid I to about amino acid 16; a cAMP- and 
cGMP-dependent protein kinase phosphorylation site from about amino acid 1 15 to about amino acid 1 19; a 
tyrosine k inase phosphorylation site from about amino acid 62 to about amino acid 70; N-myrtstoylation sites from 
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abom amino acid 357 to about amino acid 363, from about amino acid 371 to about amino acid 377, and from 
about amino acid 376 to about amino acid 382; and a leucine zipper pattern from about amino acid 246 to about 
amino acid 268. Clone DNA49829-1346 has been deposited with the ATCC on April 7. 1998 and is assigned 
ATCC deposit no. 209749. 

Analysis of theamino acid sequence of the full-length PR0771 polypeptide suggests that portions of it possess 
significant sequence homology to the testican protein, thereby indicating that PR0771 may be a novel testican 
homologue. 

EXAMPLE 31 
Isolation of cDN A Clones Encoding Human PRQ7RK 
A consensus DN A sequence was assembled relative to other EST sequences using phrap as described in Example 
1 above. This consensus sequence is designated herein as ~<consen01>". Based on the data provided herein, 
Incyte EST 2777282 was identified which showed homology to ARS and E48 anitigen. Based on the assembled 
*<consenOI>" sequence and other data provided herein, Incyte EST 2777282 was obtained and sequenced in full 
which gave the full-length DNA sequence for PR0788 herein designated as DNA56405-I357 (Figure 55: SEQ ID 
1 5 NO: 1 52), and the derived protein sequence for PR0788. 

The entire coding sequence of DNA56405-I357 is included in Figure 55 (SEQ ID NO: 152). Clone 
DNA56405-I357 contains a single open reading frame with an apparent translation^ initiation site at nucleotide 
positions 84-86, and an apparent stop codon at nucleotide positions 459-46 1 . The predicted polypeptide precursor 
is 125 amino acids long, and has an estimated molecular weight of about 13, 1 15 daltons and a pi of about 5.90. 
20 Analysis of the full-length PR0788 sequence shown in Figure 56 (SEQ ID NO:153) evidences the presence of a 
variety of important polypeptide domains, wherein the locations given for those important polypeptide domains are 
approximate as described above. Analysis of the full-length PR0788 polypeptide shown in Figure 56 evidences 
the presence of the following: a signal peptide from about amino acid 1 to about amino acid 1 7; an N-glycosylation 
site from about amino acid 46 to about amino acid 50; N-myristoylation sites from about amino acid 3 to about 
amino acid 9, from about amino acid 33 to about amino acid 39, and from about amino acid 84 to about amino acid 
90: and a prokaryotic membrane lipoprotein lipid attachment site from about amino acid 6 to about amino acid 17. 
Clone DNA56405-I357 has been deposited with the ATCC on May 6, 1998 and is assigned ATCC deposit no. 
209849. 
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EXAMPLE 32 

30 • Isolation of c DNA Clones Encoding Human PRQ792 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example I above. This consensus sequence is designated herein as DNA38I06. which also corresponds exactly 
to incyte EST clone no. 1988930. Based on the DNA38I06 consensus sequence, oligonucleotides were 
synthesized: 1 ) to identify by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes 

35 to isolate a clone of the full-length coding sequence for PR0792. 



147 



10 



15 



25 



30 



35 



40 



45 



WO 00/32221 PCI7US99/28313 - 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PC R primer nx 1 06 fl| 

5'-GCGAGAACTGTGTCATGATGCTGC-3' (SEQ ID N0:156) 

reverse PCR primer nmnfi rl)- 

5'-GTTTCTG AGACTCAGCAGCGGTGG-3" (SEQ ID NO: 1 57) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA38I06 
sequence which had the following nucleotide sequence: 
hybridization probe Q HI Of, pi)- 

5'-CACCGTGTGACAGCGAGAAGGACGGCTGGATCTGTGAGAAAAGGCACAAC-3' (SEQ ID NO: 158) 



10 In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

20 by KR am P ,ifkatiOT wilh "» PCR Primer pair identified above. A positive library was then used to isolate clones 

encoding the PR0792 gene using the probe oligonucleotide and one of the PCR primers. RNA Tor construction 
oflhe cDNA libraries was isolated from human bone marrow tissue (LIB255). 

DNA sequencing oflhe isolated clones isolated as described above gave the full-length DNA sequence for 
15 DNA56352-I358 [Figure 57. SEQ IDNO:l54); and the derived protein sequence for PR0792. 

The entire coding sequence of DNA56352-I358 is included in Figure 57 (SEQ ID NO:154). Clone 
DNA56352-I358 contains a single open reading frame with an apparent translation! initiation sile at nucleotide 
positions 67-69. and an apparent stop codon at nucleotide positions 946-948. The predicted polypeptide precursor 
is 293 amino acids long, and has an estimated molecular weigh, or about 32.562 daltons and a pi of about 6.53. 
20 Analysis of the full-length PR0792 sequence shown in Figure 58 (SEQ ID NO:155) evidences the presence of a 
varietyofimportant polypeptide domains, wherein the locations given forthose important polypeptide domains are 
approximate as described above. Analysis oflhe full-length PR0792 polypeptide shown in Figure 58 evidences 
the presence of the following: a signal peptide from about amino acid I to about amino acid 46; a possible type II 
transmembrane domain from abou. amino acid 3 1 to abou, amino acid 54; N-glycosylation sites from about amino 
25 acid 73 to about amino acid 77. and from about amino acid 159 to about amino acid 163; N-myristoylation sites 
from about amino acid 18 to about amino acid 24. from about amino acid 133 to aboul amino acid 139.andfrom 
about amino acid 242 to about amino acid 248; a C-rype lectin domain signature from about amino acid 264 to 
about amino acid 288; and a leucine zipper pattern from about amino acid 102 to about amino acid 124. Clone 
DNA56352-1358 has been deposited with the ATCC on May 6, 1998 and is assigned ATCC deposit no. 209846. 
30 Analysis of the amino acid sequence of the full-length PR0792 polypeptide suggests that it possesses 

significant sequence similarity to the CD23 protein, thereby indicating that PR0792 may be a novel CD23 
homolog. More specifically, an analysis of the Dayhoff database (version 35.45 SwissProt 35) evidenced 
significant homology between the PR0792 amino acid sequence and the following Dayhoff sequences: S34 198, 
A07I00-I, A05303J, P.R41689. P.P82839. AI087I.1. P_RI2796, P.R47I99. A46274 and P R32I88. 
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EXAMPLE 33 
Isolation of cDNA Clones Encoding Human PRQ8I2 
DNA59205-1421 was identified by applying the proprietary signal sequence finding algorithm described in 
Example 3 above. Use of the above described signal sequence algorithm allowed identification of an EST cluster 
sequence from the LIFESEQ* database, designated Incyte ESTcluster no. 170079. This ESTcluster sequence was 
then compared to a variety of expressed sequence tag (EST) databases which included public EST databases (e.g. , 
GenBank) and a proprietary EST DNA database (LIFESEQ*. Incyte Pharmaceuticals, Palo Alto, CA) to identify 
existing homologies. The homology search was performed using the computer program BLAST or BLAST2 
(Ahshul et ai. t Methods in Enzvmoloqv. 266:460-480 (1996)). Those comparisons resulting in a BLAST score 
of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and assembled into a 
consensus DNA sequence with the program "phrap" (Phil Green. University of Washington, Seattle, Washington). 
The consensus sequence obtained therefrom is herein designated as DNA55721. 

In light of the sequence homology between the DNA55721 sequence and Incyte EST no. 388964, Incyte EST 
no. 388964 was purchased and the cDNA insert was obtained and sequenced. The sequence of this cDNA insert 
15 is shown in Figure 59 (SEQ 1DN0:I59) and is herein designated as DNA 59205- 1421. 

The entire coding sequence of DNA59205-I42I is included in Figure 59 (SEQ ID NO: 159). Clone 
DNA59205-142I contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 55-57 and ending at the stop codon at nucleotide positions 304-306 (Figure 59). The predicted 
polypeptide precursor is 83 amino acids long(Figure 60; SEQ IDNO: 160). Hie full-length PROS 1 2 protein shown 
20 in Figure 60 has an estimated molecular weight of about 9,201 daltons and a pi of about 9.30. Analysis of the full- 
length PR0812 sequence shown in Figure 60 (SEQ ID NO: 160) evidences the presence of a variety of important 
polypeptide domains, wherein the locations given for those important polypeptide domains are approximate as 
described above. Analysis of the full-length PROS 12 sequence shown in Figure 60 evidences the presence of the 
following: a signal peptide from about amino acid 1 to about amino acid 15; and a cAMP- and cGMP-dependent 
protein kinase phosphorylation site from about amino acid 73 to about amino acid 77. Clone DNA59205-I42I 
has been deposited with ATCC on June 23. 1998 and is assigned ATCC deposit no. 203009. 

An analysis of the Dayhoff data base (version 35.45 SwissProt 35), using a WU-BLAST2 sequence alignment 
analysis of the full-length sequence shown in Figure 60 (SEQ ID NO: 1 60). evidenced significant homology 
between the PR08I2 amino acid sequence and the following DayhofT sequences: P_W35802, P_W35803, 
PSC1_RAT, S6823I, GENI3917, PSC2.RAT, CC10_HUMAN, UTERRAB1T, AF008595 1, and A564I3. 
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EXAMPLE 34 
Isolation of cDN A Clones Encoding Human PROfifi^ 
A cDNA sequence isolated in the amylase screen described in Example 2 above is herein designated 
DNA37642 or DNA37642.init. Tlie DNA37642 sequence was then compared to a variety of expressed sequence 
35 tag (EST) databases which included public EST databases (e.g., GenBank) and a proprietary EST DNA database 
(LIFESEQ*. incyte Pharmaceuticals. Palo Alto, CA) to identify homologies there between. The homology search 
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was performed using the computer program BLAST or BLAST2 (Altshul et a/., Methods in Enzymology, 266:46- 
480 (1996)). Those comparisons resulting in a BLAST score of 70 (or in some cases 90) or greater that did not 
encode known proteins were clustered and assembled into consensus DNA sequences with the program "phrap" 
(Phil Green, University of Washington, Seattle, Washington). The assembly and the consensus sequence obtained 
is herein designated DNA486I5. 

Based on the DNA486 1 5 consensus sequence, probes were generated from the sequence of the DNA486 1 5 
molecule and used to screen a human fetal kidney (LIB227) library prepared as described in paragraph I of 
Example 2 above. The cloning vector was pRK5B (pRJC5B is a precursor of pRK5D that does not contain the Sfil 
site; see, Holmes eial, Science, 253:1278-1280 (1991)), and the cDNA size cut was less than 2800 bp. 

PCR primers (forward and reverse) were synthesized: 
forward PCR primer 1 (4861 5fl): 

5-AAGCTGCCGG AGCTGC AATG-3' (SEQ ID NO: 1 63) 

forward PCR primer 2 (48615.f2V 

5TTGCTTC rTAATCCTGAGCGCO* (SEQ ID NO:164) 

15 forward PCR primer 3 (4861 S fi)- 

5*-AAAGGAGGACTTTCGACTGC-3' (SEQ ID NO: 1 65) 

reverse PCR primer \ (48615.rlV 

5'-AGAGATTCATCCACTGCTCCAAGTCG-3* (SEQ ID NO: 1 66) 
reverse PCR p rimer 2 (4861 Vr?)- 

5-TGTCCAGAAACAGGCACATATCAGC-3' (SEQ ID NO: 1 67) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA48615 
sequence which had the following nucleotide sequence: 

hybridization probe (48615.pl): 

5-AGACAGCGGCACAG AGGTGCTTCTGCC AGGTTAG iriGTTACTTGGATGAT-3* (SEQ ID NO: 1 68) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
encoding the PR0865 gene using the probe oligonucleotide and one of the PCR primers. 

A full length clone [DNA53974-140IJ was identified that contained a single open reading frame with an 
apparent translation^ initiation site at nucleotide positions 1 73- 1 75, and a stop signal at nucleotide positions 1 577- 
1579 (Figure 61; SEQ ID NO:!61). The predicted polypeptide precursor is 468 amino acids long, and has a 
calculated molecular weight of approximately 54,393 daltons and an estimated pi of approximately 5.63. Analysis 
of the full-length PR0865 sequence shown in Figure 62 (SEQ ID NO: 162) evidences the presence of a variety of 
important polypeptide domains as shown in Figure 62, wherein the locations given for those important polypeptide 
domains are approximate as described above. Analysis of the full-length PR0865 polypeptide shown in Figure 
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62 evidences the presence of ihe following: a signal peptide from about amino acid I to about amino acid 23; N- 
giycosylation sites from about amino acid 280 to about amino acid 284. and from about amino acid 384 to about 
amino acid 388; an amidation site from about amino acid 94 to about amino acid 98; glycosaminoglycan attachment 
sites from about amino acid 20 to about amino acid 24, and from about amino acid 223 to about amino acid 227; 
an aminotransferases class- V pyridoxal-phosphate site from about amino acid 2 16 to about amino acid 223; and 
an interleukin-7 protein site from about amino acid 338 to about amino acid 344. Clone DNA53974-1401 was 
deposited with the ATCC on April 14, 1998 , and is assigned ATCC deposit no. 209774. 

Analysis of the amino acid sequence of the full-length PR0865 (Figure 62; SEQ ID NO: 162) polypeptide 
suggests that it possesses no significant similarity to any known protein. However, an analysis of the DayhofT 
database (version 35.45 SwissProt 35) evidenced some degree of homology between the PR0865 amino acid 
sequence and the following DayhofT sequences: YMNOYEAST, ATFCA4_43, S44168, PJV14549 and 
RABTCRG4J. 



EXAMPLE 35 
Isolation of cDNA Clones Encoding Human PRQ1075 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is designated herein as DNA34363. ESTs proprietary to Genentech 
were employed in the consensus assembly. The Genentech ESTs are herein designated DNA 1 3059 and 
DNA19463. Based on the DNA34363 consensus sequence, oligonucleotides were synthesized: 1) to identify by 
PCR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full- 
length coding sequence for PRO 1 075. 

PCR primers (forward and reverse) were synthesized: 
forward PCR primer (34363 f IV 

5'-TG AG AGGCCTCTCTGG A AGTTG-3' (SEQ ID NO: 1 7 1 ) 

forward PCR primer (34363 f?V 

S'-GTCAGCGATCAGTG AA AGC-3' (SEQ ID NO: 1 72) 

forward PCR primer (343 63. f3V 

5'-CCAGAATG A AGTAGCTCGGC-3' (SEQ ID NO: 1 73) 

forward PCR primer (34363.f41: 

5 - CCG A CTC A A A A TGC A T*I GTC-3 ' (SEQ ID NO:!74) 

forward PCR primer f343tt.fSV 

5-CATTTGGCAGGAATTGTCC-3' (SEQ ID NO: 1 75) 

forward PCR primer (34363.mv 

5'-GGTGCTATAGGCCAAGGG-3' (SEQ ID NO: 1 76) 

reverse PCR primer (34363 rl V 

5*-CTGTATCTCTGGGCTATGTCAGAG-3' (SEQ ID NO: 1 77) 
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reverse PCR primer rTf- 

S'-CTACATATAATGGCACATGTCAGCCO' (SEQ ID NO:178) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA34363 
sequence which had the following nucleotide sequence: 
5 hybridization probe ( 34361 pt)- 

5'.CGTCTTCCrATCCrTACCCGACCTCAGATGCTCCCTTCTGCTCCTG-3* (SEQ ID NO:179) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate 
clones encoding the PRO1075 gene using the probe oligonucleotide and one of the PCR primers. RNA for 
construction of the cDNA libraries was isolated from human skin tumor tissue (LIB324). 

DNA sequencing of the isolated clones isolated as described above gave the fulMength DNA sequence for 
DNA57689-I385 [Figure 63, SEQ ID NO: 1 69]; and the derived protein sequence for PROI 075. 

The entire coding sequence of DNA57689-I385 is included in Figure 63 (SCQ ID NO:l69). Clone 
DNA57689-1385 contains a single open reading frame with an apparent translation^ initiation site at nucleotide 
15 positions 137-139, and an apparent stop codon at nucleotide positions 1355-1357. The predicted polypeptide 
precursor is 406 amino acids long, and has an estimated molecular weight of about 46,927 daltons and a pi of about 
5.2 1 . Analysis of the full-length PRO 1 075 sequence shown in Figure 64 (SEQ ID NO: 1 70) evidences the presence 
of a variety of important polypeptide domains, wherein the locations given for those important polypeptide domains 
are approximate as described above. Analysis of the full-length PROI075 polypeptide shown in Figure 64 
20 evidences the presence of the following: a signal peptide from about amino acid I to about amino acid 29; a tyrosine 
kinase phosphorylation site from about amino acid 203 to about amino acid2 12; a N-myristoylation site from about 
amino acid 225 to about amino acid 23 1 : and an endoplasmic reticulum targeting sequence from about amino acid 
403 to about amino acid 408. Clone DN A5 7689- 1 3 85 has been deposited with the ATCC on May 14, 1998 and 
is assigned ATCC deposit no. 209869. 
25 Analysis of the amino acid sequence of the full-length PROI075 polypeptide suggests that it possesses 

significant sequence similarity to protein disulfide isomcrase, thereby indicating that PROI075 may be a novel 
protein disulfide isomcrase. More specifically, an analysis of the Dayhoff database (version 35.45 SwissProt 35) 
evidenced significant homology between the PRO 1 075 amino acid sequence and the foi lowing Dayhoff sequences: 
CELC30H7_2, CELC06A6J5, CELF42G8^3, S57942, ER72.CAEEL, CELC07AI2 3, CEH06O0l_4 and 
30 P_R51696. 



EXAMPLE 36 
Isolation of cDNA Clones Encoding Human PROI 126 
DNA60615-I483 was identified by applying the proprietary signal sequence finding algorithm described in 
Example 3 above. Use of the above described signal sequence algorithm allowed identification of an EST cluster 
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sequence from the MFESEQ* database, designated incyte EST cluster no. 121249. This EST cluster sequence was 
then compared to a variety of expressed sequence tag (EST) databases which included public EST databases (e.g., 
CenBank) and a proprietary EST DNA database (LIFESEQ* Incyte Pharmaceuticals. Palo Alto, CA) to identify 
existing homologies. The homology search was performed using the computer program BLAST or BLAST2 
(Altshul et al. y Methods in Enzvmoloqv, 266:460-480 (1 996)). Those comparisons resulting in a BLAST score 
of 70 (or in some cases 90) or greater thai did not encode known proteins were clustered and assembled into a 
consensus DNA sequence with the program "phrap" (Phil Green, University of Washington, Seattle, Washington). 
The consensus sequence obtained therefrom is herein designated as DNA56250. 

Jn light of the sequence homology between the DNA56250 sequence and Incyte EST clone no. 1437250. 
Incyte EST no. 1437250 was purchased and the cDNA insert was obtained and sequenced. The sequence of this 
cDNA insert is shown in Figure 65 (SEQ ID NO: 180) and is herein designated as DNA606I5-I483. 

The entire coding sequence of DNA606I5-1483 is included in Figure 65 (SEQ ID NO: 180). Clone 
DNA60615-I483 contains a single open reading frame with an apparent translation^ initiation site at nucleotide 
positions 1 1 0- 11 2 and ending at the stop codon at nucleotide positions 1316-1318 (Figure 65). The predicted 
15 polypeptide precursor is 402 amino acids long (Figure 66; SEQ ID NO:l81). The full-length PROI 126 protein 
shown in Figure 66 has an estimated molecular weight of about 45,921 daltons and a pi of about 8.60. Analysis 
of the full-length PROI 126 sequence shown in Figure 66 (SEQ ID NO: 181) evidences the presence of a variety 
of important polypeptide domains, wherein the locations given for those important polypeptide domains are 
approximate as described above. Analysis of the full-length PROI 126 sequence shown in Figure 66 evidences the 
presence of the following: a signal peptide from about amino acid 1 to about amino acid 25; and N-glycosylation 
sites from about amino acid 66 to about amino acid 70, from about amino acid 138 to about amino acid 142, and 
from about amino acid 1 83 to about amino acid 187. Clone DNA606I5-1483 has been deposited with ATCC on 
June 16, 1998 and is assigned ATCC deposit no. 209980. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence alignment 
analysis of the rull-length sequence shown in Figure 66 (SEQ ID NO: 181), evidenced significant homology 
between the PROI 126 amino acid sequence and the following DayhofT sequences: 173636, NOMRHUMAN. 
MMUSMYOC3J, HS454G6J. P_R98225. RNU78105J, RNU72487J, AF03530IJ, CEELC48E7_4. and 
CEF11C3 3. 



EXAMPLE 37 
Isolation of cDNA Clones Encoding Human PROI 130 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example I above. This consensus sequence is designated herein as DNA34360. Based on the DNA34360 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the 
sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PROI 130. 
PCR primers (forward and reverse) were synthesized: 
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forward PCR nrimer O4360.fl): 






J -UCLA l AO I CACGACATGGATG-3 


(SEQ ID NO: 184) 




forward PCR primer O4360.f2): 






j J uuwLAuAuL FGCTG-3 


(SEQ ID NO: 1 85) 


10 


5 forward PCR primer (34360 «)■ 






5 , «AAAGTACAAGTGTGGCCTCATCAAGC«3' 


(SEQ ID NO: 186) 




reverse PCR nrimer C34360 rl y 






S'-TCTGACTCCTAAGTCAGGCAGGAGo' 


(SEQ ID NO: 187) 


15 


reverse PCR primer (34361 r?y 






10 5'-ATTCTCTCCACAGACAGCTGGTTC-3' 


(SEQ ID NO: 1 88) 
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Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA34360 
20 sequence which had the following nucleotide sequence: 

hybridization prohe (34360.pn: 

y-GTACAAGTGTGGCCTCA TCAAGCCCTOCCCACCCA ACTACTTTGCG-3' (SEQ ID NO: 1 89) 

25 15 In ° rdef t0 SCfeen SeVCral ,ibraries for a source of a MMengUi done, DNA from the libraries was screened 

by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate 
clones encoding the PROI 130 gene using the probe oligonucleotide and one of the PCR primers. RNA for 
construction of the cDNA libraries was isolated from human aortic endothelial cell tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
20 DNA598 14-1486 [Figure 67, SEQ ID NO: 1 82]; and the derived protein sequence for PROI 130. 

The entire coding sequence of DNA59814-1486 is included in Figure 67 (SEQ ID NO:l82). Clone 
DNA598J4-1486 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 312-314, and an apparent stop codon at nucleotide positions 984-986. The predicted polypeptide 
precursor is 224 amino acids long, and has an estimated molecular weight of about 24,963 daltons and a pi of aboul 
25 9.64. Analysis of the full-length PRO 1 1 30 sequence shown in Figure 68 (SEQ ID NO: 1 83) evidences the presence 
ofa variety of important polypeptide domains, wherein the locations given forthose important polypeptide domains 
are approximate as described above. Analysis of the full-length PROI 130 polypeptide shown in Figure 68 
evidences the presence of the following: a signal peptide from about amino acid I to about amino acid 15; an 
ATP/GTP-binding site motif A (P-loop) from about amino acid 184 to about amino acid 192; and an N- 
30 glycosylate site from about amino acid 1 07 to about amino acid 1 1 1. Clone DNA598 14- 1 486 has been deposited 
with the ATCC on October 28, 1998 and is assigned ATCC deposit no. 203359. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence alignment 
analysis of the full-length sequence shown in Figure 68 (SEQ ID NO: 1 83). evidenced significant homology 
between the PROI 130 amino acid sequence and the following Dayhoff sequences: P_W06547, 2I6_HUMAN, 
35 D87120J,MMU72677_l,LAU04889^l,andD693l9. 
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EXAMPLE 38 
Isolation of cDNA Clones Encoding Human PROI 154 
DNA59846-I503 was identified by applying the proprietary signal sequence finding algorithm described in 
Example 3 above. Use of the above described signal sequence algorithm allowed identification of an EST cluster 
sequence from the LIFESEQ* database. This EST cluster sequence was then compared to a variety of expressed 
sequence tag (EST) databases which included public EST databases (e.j>., Gen Bank) and a proprietary EST DNA 
database (LJFESEQ*, lncyte Pharmaceuticals, Palo Alto, CA) to identify existing homologies. The homology 
search was performed using the computer program BLAST or BLAST2 (Altshu! et al y Methods in Enzvmolo»v. 
266:460-480 (1996)). Those comparisons resulting in a BLAST score of 70 (or in some cases 90) or greater that 
did not encode known proteins were clustered and assembled into a consensus DNA sequence with the program 
;i phrap" (Ph il Green, University of Wash ington, Seattle, Washington). The consensus sequence obtained therefrom 
is herein designated as DNA56250. 

In light of the discoveries provided herein, the lncyte clone which included EST 2169375 (library 309- 
ENDCNOT03-from a microvascular endothelial cell library) was purchased and further examined and sequenced. 
1 5 The sequence of this cDN A insert is shown in Figure 69 (SEQ ID NO: 1 90) and is herein designated as DNA59846- 
1503. 

The entire coding sequence of DNA59846-1503 is included in Figure 69 (SEQ ID NO: 190). Clone 
DNA59846-1503 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 86-88 and ending at the stop codon at nucleotide positions 2909-2911 (Figure 69). The predicted 

20 polypeptide precursor is 941 amino acids long (Figure 70; SEQ IDNO:191). The full-length PROI 154 protein 
shown in Figure 70 has an estimated molecular weight of about 1 07, 144 daltons and a pi of about 6.26. Analysis 
of the full-length PROI 154 sequence shown in Figure 70 (SEQ ID NO:191) evidences the presence of a variety 
of important polypeptide domains, wherein the locations given for those important polypeptide domains are 
approximate as described above. Analysis of the full-length PROI 1 54 sequence shown in Figure 70 evidences the 

25 presence of the following: a signal peptide from about amino acid 1 to about amino acid 34; N-glycosylation sites 
from about amino acid 70 to about amino acid 74, from about amino acid 1 54 to about amino acid 158, from about 
amino acid 414 to about amino acid 418, from about amino acid 760 to about amino acid 764. and from about 
amino acid 901 to about amino acid 905; and a neutral zinc metallopeptidases, zinc-binding region signature from 
about amino acid 350 to about amino acid 360. Clone DNA59846- 1 503 has been deposited with ATCC on June 

30 16, 1998 and is assigned ATCC deposit no. 209978. 

An analysis of the DayhofT database (version 35.45 SwissProt 35). using a WU-BLAST2 sequence alignment 
analysis of the full-length sequence shown in Figure 70 (SEQ ID NO: 191), evidenced sequence identity between 
the PR01154 amino acid sequence and the following Dayhoff sequences: ABO! 1097_1, AMPN HUMAN, 
RNU76997J, 159331, GEN14047, HSU62768J, PJ15I28I, CET07FIOJ, SSU6637IJ, and 

35 AMPRE_HUMAN. 
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EXAMPLE 39 
Isolation of cDNA Cl ones Encoding Human PROI7d4 
DN A64883- 1 526 was identified by applying the proprietary signal sequence finding algorithm described in 
Example 3 above. Use of the above described signal sequence algorithm allowed identification of an EST cluster 
sequence from the LIFESEQ* database, designated Incytc EST cluster no. 7874. This EST cluster sequence was 
then compared to a variety of expressed sequence tag (EST) databases which included public EST databases (e.g., 
GenBank) and a proprietary EST DNA database (LIFESEQ* Incyte Pharmaceuticals, Palo Alto. CA) to identify 
existing homologies. One or more of the ESTs was derived from a library constructed from tissue of the corpus 
cavemosum. The homology search was performed using the computer program BLAST or BLAST2 (Altshul et 
A. Methods in Enzvmolooy , 266:460-480 (1996)). Those comparisons resulting in a BLAST score of 70 (or in 
some cases 90) or greater that did not encode known proteins were clustered and assembled into a consensus DNA 
sequence with the program -phrap" (Phil Green. University of Washington, Seattle, Washington). The assembly 
included EST sequences designated "DNA183 13", "DNA228I2", and Incytc EST no. 3202349. The consensus 
sequence obtained therefrom is herein designated as DNA5601 1. 

In light of the sequence homology between the DNA560I I sequence and Incyte EST clone no. 3202349. 
Incyte EST no. 3202349 was purchased and the cDNA insert was obtained and sequenced. The sequence of this 
cDNA insert is shown in Figure 71 (SEQ ID NO:192) and is herein designated as DNA64883-J326. 

The entire coding sequence of DNA64883-1526 is included in Figure 71 (SEQ ID NO:192). Clone 
DNA64883-1526 contains a single open reading frame with an apparent translation^ initiation site at nucleotide 
positions 9-lt and ending at the stop codon at nucleotide positions 1014-1016 (Figure 71). The predicted 
polypeptide precursor is 335 amino acids long (Figure 72; SEQ ID NO: 193). The full-length PROI244 protein 
shown in Figure 72 has an estimated molecular weight of about 38,037 daltons and a pi of about 9.87. Analysis 
of the full-length PRG1244 sequence shown in Figure 72 (SEQ ID NO:l93) evidences the presence of a variety 
of important polypeptide domains, wherein the locations given for those important polypeptide domains are 
approximate as described above. Analysis of the full-length PROl 244 sequence shown in Figure 72 evidences the 
presence of the following: a signal peptide from about amino acid 1 to about amino acid 29: transmembrane 
domains from about amino acid 1 83 to about amino acid 205, from about amino acid 2 1 7 to about amino acid 23 7 ; 
from about amino acid 217 to about amino acid 287, and from about amino acid 301 to about amino acid 321 ; N 
glycosylate sites from about amino acid 71 to about amino acid 75, and from about amino acid 215 to about 
amino acid 219: and a cell attachment sequence from about amino acid 150 to about amino acid 153. Clone 
DNA64883-1526 has been deposited withATCCon September* 1998 and is assigned ATCC deposit no. 203253. 

^alysisoftheDayhoffto 
analysis of the full-length sequence shown in Figure 72 (SEQ ID NO:l93), revealed homology between the 
PR01244 amino acid sequence and the following DayhofT sequences: AF008554J, P_485334, G02297, 
HUMN33SI I J, HUMN33S 1 0_ I . YOI 3_CAEEL, GEN13255, S49758, E70I07, and ERP5MEDSA. 
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EXAMPLE 40 
Isolation of cDNA Clones Encoding Human PRO 1 246 
DNA64885-1529 was identified by applying the proprietary signal sequence finding algorithm described in 
Example 3 above. Use of the above described signal sequence algorithm allowed identification of an EST cluster 
sequence from the L1FESEQ* database, designated Jncyte EST cluster no. 56853. This EST cluster sequence was 
then compared to a variety of expressed sequence tag (EST) databases which included public EST databases (e.g., 
GenBank) and a proprietary EST DNA database (LIFESEQ*, Incyte Pharmaceuticals, Palo Alto, CA) to identify 
existing homologies. The homology search was performed using the computer program BLAST or BLAST2 
(Altshul er a/., Methods in Enzvmology. 266:460-480 (J996)). Those comparisons resulting in a BLAST score 
of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and assembled into a 
consensus DNA sequence with the program "phrap" (Phil Green, University of Washington, Seattle, Washington). 
The consensus sequence obtained therefrom is herein designated as DNA 5602 1 . 

In light of the sequence homology between the DNA56021 sequence and Incyte EST clone no. 2481345, 
Incyte EST no. 2481345 was purchased and the cDNA insert was obtained and sequenced. The sequence of this 
cDNA insert is shown in Figure 73 (SEQ ID NO:194) and is herein designated as DNA64885-1529. 

The entire coding sequence of DNA64885-1529 is included in Figure 73 (SEQ ID NO: 1 94). Clone 
DNA64885-1529 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 1 19-121 and ending at the stop codon at nucleotide positrons 1727-1729 (Figure 73). The predicted 
polypeptide precursor is 536 amino acids long (Figure 74; SEQ ID NO:l95). The full-length PROI246 protein 
shown in Figure 74 has an estimated molecular weight of about 61 ,450 daltons and a pi of about 9.1 7. Analysis 
of the full-length PR01246 sequence shown in Figure 74 (SEQ ID NO: 195) evidences the presence of a variety 
of important polypeptide domains, wherein the locations given for those important polypeptide domains are 
approximate as described above. Analysis of the full-length PRO 1 246 sequence shown in Figure 74 evidences the 
presence of the following: a signal peptide from about amino acid I to about amino acid 15; N-glycosylation sites 
from about amino acid 108 to about amino acid 112, from about amino acid 166 to about amino acid 170. from 
about amino acid 193 to about amino acid 197, from about amino acid 262 to about amino acid 266, from about 
amino acid 375 to about amino acid 379, from about amino acid 413 to about amino acid 417, and from about 
amino acid 498 to about amino acid 502; and sulfatase proteins homology blocks from about amino acid 286 to 
about amino acid 317, from about amino acid 359 to about amino acid 370, and from about amino acid 78 to about 
amino acid 98. Clone DNA64885-I529 has been deposited with ATCC on November 3, 1998 and is assigned 
ATCC deposit no. 203457. 

An analysis of the Dayhoff database (version 35.45 Swissl^ot 35), using a WU-BLAST2 sequence alignment 
analysis of the full-length sequence shown in Figure 74 (SEQ ID NO:195), evidenced significant homology 
between the PR01246 amino acid sequence and the following Dayhoff sequences: P R51355, CELK09C4 I, 
BCU44852_ 1 A DSHUMAN.G65 1 69, E64903, ARSA_HUMAN t GL6S HUMAN, HSARSFl ,and GEN 12648. 
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5 EXAMPLE 41 

Isolation of cDNA Cl ones Encoding Human PROirM 
A novel secreted molecule, DNA57700, was used to BLAST against Incyte's (LIFESEQ*, lncyte 
Pharmaceuticals, Palo Alto, CA) proprietary database and GenBank's public database. Positive clones were 
10 5 identiflcd and "sed to generate assembly files by seqext program. The homology search was performed using the 

computer program BLAST or BLAST2 (Altshul et aL Methods in Enzymojog^ 266:460.480(1996)). Those 
comparisons resulting in a BLAST score of 70 (or in some cases 90) or greater that did not encode known proteins 
were clustered and assembled into a consensus DNA sequence with the program "phrap" (Phil Green, University 
15 0f Washin S ton . Seattle, Washington). The consensus sequence obtained therefrom is herein designated as 

10 DNA59573. 

Based on the DNA59573 consensus sequence and its relation to sequences identified in the assembly, one of 
the clones ( lncyte EST clone no. 2623992), including one of the sequences in the assembly was purchased and the 
20 CDNA inSCrt WaS ° btained and «<l««nced. lncyte clone 2623992 came from a library constructed of RNA from 

epidermal breast keratinocytes. The sequence of this cDN A insert is shown in Figure 75 (SEQ ID NO: 1 96) and is 
15 herein designated as DNA64889- 1 541. 

The entire coding sequence of DNA64889-I541 is included in Figure 75 (SEQ ID NO: 196). Clone 
25 DNA64889-1541 contains a single open reading frame with an apparent translation^ initiation site at nucleotide 

positions 24-26 and ending at the stop codon at nucleotide positions 354-356 (Figure 75). Tlie predicted 
polypeptide precursor is 1 1 0 amino acids long (Figure 76; SEQ ID NO: 1 97). The full-length PRO 1 2 74 protein 
20 shown in Figure 76 has an estimated molecular weight of about 12,363 daltons and a pi of about 8.3 1. Analysis 
of the full-length PR01274 sequence shown in Figure 76 (SEQ ID NO:197) evidences the presence of a variety 
of important polypeptide domains, wherein the locations given for those important polypeptide domains are 
approximate as described above. Analysis of the full-length PR01274 sequence shown in Figure 76 evidences the 
presence of the following: a signal peptide from about amino acid 1 to about amino acid 24; an N-glycosylation site 
25 from about amino acid 7 1 to about amino acid 75; and insulin family protein homology blocks from about amino 
acid 76 to about amino acid 96, and from about amino acid 42 to about amino acid 61. Clone DNA64889-154I 
has been deposited with ATCC on September 9. 1998 and is assigned ATCC deposit no. 203250. 

An analysis of the DayhofT database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence alignment 
analysis of the full-length sequence shown in Figure 76 (SEQ ID NO: 1 97), revealed sequence identity between 
30 the PRO 1 274 amino acid sequence and the following DayhofT sequences: CE W05B2_9, AF01 6922_ I (insulin-like 
growth factor I), B48151, A53640, BTIGF2REC_I (insulin-like growth factor 2), HSNF1GENI2J, 
TXA3_RADMA (neurotoxin 3), CXMl_CONGE, PP6 1 30 1 , TX A4RA DMA (neurotoxin 4). 
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EXAMPLE 42 
Isolation ofcD NA Clones Encoding Human PRO 1286 
35 DNA64903-1 553 was identified by applying the proprietary signal sequence finding algorithm described in 

Example 3 above. Use of the above described signal sequence algorithm allowed identification of an EST cluster 
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sequence from the LIFESEQ* database, designated lncyte EST cluster no. 86809. Iliis EST cluster sequence was 
then compared to a variety of expressed sequence tag (EST) databases which included public EST databases {e.g., 
GenBank) and a proprietary EST DNA database (LIFESEQ* lncyte Pharmaceuticals. Palo Alto, CA) to identify 
existing homologies. The homology search was performed using the computer program BLAST or BLAST2 
(Ahshul et at. t Methods in E nzvmoloEv. 266:460-480 (1996)). Those comparisons resulting in a BLAST score 
of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and assembled into a 
consensus DNA sequence with the program "phrap" (Phil Green, University of Washington, Seattle, Washington). 
ESTs in the assembly included those identified from tumors, cell lines, or diseased tissue. One or more of the ESTs 
was obtained from a cDNA library constructed from RNA isolated from diseased colon tissue. The consensus 
sequence obtained therefrom is herein designated as DNA58822. 

In light of the sequence homology between the DNA58822 sequence and lncyte EST clone no. 1695434, 
lncyte EST no. 1695434 was purchased and the cDNA insert was obtained and sequenced. The sequence of this 
cDNA insert is shown in Figure 77 (SEQ ID NO: 198) and is herein designated as DNA64903-I553. 

The entire coding sequence of DNA64903- 1 553 is included in Figure 77 (SEQ ID NO: 1 98). Clone 
DNA64903-1553 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 93-95 and ending at the stop codon at nucleotide positions 372-374 (Figure 77). The predicted 
polypeptide precursor is 93 amino acids long (Figure 78; SEQ ID NO: 199). The full-length PRO 1 286 protein 
shown in Figure 78 has an estimated molecular weight of about 10,1 1 1 daltons and a pi of about 9.70. Analysis 
of the full-length PROJ286 sequence shown in Figure 78 (SEQ ID NO: 199) evidences the presence of a variety 
of important polypeptide domains, wherein the locations given for those important polypeptide domains are 
approximate as described above. Analysis of the full-length PRO 1 286 sequence shown in Figure 78 evidences the 
presence of the following: a signal peptide from about amino acid 1 to about amino acid 1 8; and N-myristoylation 
sites from about amino acid 15 to about amino acid 21 , from about amino acid 17 to about amino acid 23, from 
about amino acid 19 to about amino acid 25, from about amino acid 83 to about amino acid 89, and from about 
amino acid 86 to about amino acid 92. Clone DN A64903- 1 553 has been deposited with ATCC on September 15, 
1998 and is assigned ATCC deposit no. 203223. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence alignment 
analysis of the full-length sequence shown in Figure 78 (SEQ ID NO: 199), revealed some homology between the 
PROI286 amino acid sequence and the following Dayhoff sequences: SR5CARATH, CELC17HI2J !, 
MCPDENTAE, JQ2283, INVO_LEMCA, P_R07309, ADEVBCAGN 4, AF020947J, CELT23H2_1, and 
MDHSTRAR. 

EXAMPLE 43 
Isolation of cDNA Clones Encoding Human PRO 1 294 
DN A64905- 1 558 was identified by applying the proprietary signal sequence finding algorithm described in 
Example 3 above. Use of the above described signal sequence algorithm allowed identification of an EST cluster 
sequence from the LIFESEQ* database, designated lncyte EST cluster no. 1 0559. This EST cluster sequence was 
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5 then compared to a variety of expressed sequence tag (EST) databases which included public EST databases (e.g. , 

GenBank) and a proprietary EST DNA database (LIFESEQ*, Incyte Pharmaceuticals, Palo Alto, CA) to identify 
existing homologies. The homology search was performed using the computer program BLAST or BLAST2 
(Altshui at oL Methods in Enzvmolooy , 266:460-480 ( 1 996)). Those comparisons resulting in a BLAST score 
10 5 ° f 70 ( ° r in SOmc cascs 90 > or S reater that did no1 e n^de known proteins were clustered and assembled into a 

consensus DNA sequence with the program "phrap" (Phil Green, University of Washington, Seattle, Washington). 
The consensus sequence obtained therefrom is herein designated as DNA57203. 

In light of the sequence homology between the DNA57203 sequence and Incyte EST clone no. 3037763, 
15 InCytC EST n0 ' 3037763 Was P urcha * d cDNA insert was obtained and sequenced. The sequence of this 

10 cDNA insert is shown in Figure 79 (SEQ ID NO:200) and is herein designated as DNA64905-1558. 

The entire coding sequence of DNA64905-I558 is included in Figure 79 (SEQ ID NO:200). Clone 
DNA64905-I558 contains a single open reading frame with an apparent translation^ initiation site at nucleotide 
20 P ° Shi0nS 1 l(W 12 3nd endins at the st °P codon « nucleotide positions 1328.1330 (Figure 79). The predicted 

polypeptide precursor is 406 amino acids long (Figure 80; SEQ ID NO:20 1 ). The full-length PR01294 protein 
15 shown in Figure 80 has an estimated molecular weight of about 46,038 daltons and a pi of about 6.50. Analysis 
of the full-length PRO 1294 sequence shown in Figure 80 (SEQ ID NO:201) evidences the presence of a variety 
of important polypeptide domains, wherein the locations given for those important polypeptide domains are 
approximate as described above. Analysis of the full-length PR01294 sequence shown in Figure 80 evidences the 
presence of the following: a signal peptide from about amino acid I to about amino acid 2 1 ; N-glycosylation sites 
20 from about amino acid 1 77 to about amino acid 181. and from about amino acid 248 to about amino acid 252; a 
cAMP- and cGMP-depcndent protein kinase phosphorylation site from about amino acid 1 96 to about amino acid 
200; a tyrosine kinase phosphorylation site from about amino acid 89 to about amino acid 97; N-myristoyiation 
sites from about amino acid M5to about aminoacid 12 1, from about amino acid 152 to about amino acid 158.and 
from about amino acid 370 to about amino acid 376: and an amidaiion site from about amino acid 122 to about 
25 aminoacid 126. Clone DN A64905- 1 558 has been deposited with ATCC on September 1 5, 1 998 and is assigned 
ATCC deposit no. 203233. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence alignment 
analysis of the full-length sequence shown in Figure 80 (SEQ ID NO:201). evidenced significant homology 
between the PROI294 amino acid sequence and the following Dayhoff sequences: 173636. AF028740J 
AB006686S3J, P_R98225, RNU78I05_I, CELC48E7_4, CEFI 1C3JL SCP1. MESAU, TPM3 HUMAN, and 
CELK05B2 3. 
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EXAMPLE 44 
Isolation of cDNA C lones Encoding Human PROHfn 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
35 Example 1 above. This consensus sequence is designated herein as DNA47347. Based on the DNA47347 
consensus sequence, and its homology to an Incyte EST within the assembly from which DNA47347 was derived. 
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5 Incyte clone 1430305 was purchased and sequenced in full. The sequence encoding PRO1303 was thereby 

identified. 

The entire coding sequence of DNA65409- 1 566 is included in Figure 81 (SEQ ID NO:202). Clone 
DNA65409-1566 contains a single open reading frame with an apparent translational initiation site at nucleotide 
i0 5 P° shions 121-123, and an apparent stop codon at nucleotide positions 865-867. The predicted polypeptide 

precursor is 248 amino acids long, and has an estimated molecular weight of about 26,734 daltons and a pi of about 
7.90. Analysis of the full-length PROl 303 sequence shown in Figure 82 (SEQ ID NO:203) evidences the presence 
of a variety of important polypeptide domains, wherein the locations given for those important polypeptide domains 
15 are proximate as described above. Analysis of the full-length PRO1303 polypeptide shown in Figure 82 

10 evidences the presence of the following: a signal peptide from about amino acid I to about amino acid 17; N- 
glycosylation sites from about amino acid 24 to about amino acid 28, and from about amino acid 163 to about 
amino acid 167; a serine proteases, trypsin family, histidine active site from about amino acid 58 to about amino 
2 0 3Cid M; serine P roteascs . tr ypsin family, histidine protein domains from about amino acid 47 to about amino acid 

64, from about amino acid 1 96 to about amino acid 207, and from about amino acid 2 1 8 to about amino acid 242: 
15 kringle domain proteins homology blocks from about amino acid 194 to about amino acid 207. and from about 
amino acid 47 to about amino acid 65; and an apple domain from about amino acid 220 to about amino acid 248. 
Clone DNA65409- 1 566 has been deposited with the ATCC on September 1 5 t 1 998 and is assigned ATCC deposit 
no. 203232. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence alignment 
20 analysis of the full-length sequence shown in Figure 82 (SEQ ID NO:203), revealed sequence identity between the 
PRO 1303 amino acid sequence and the following Dayhoff sequences: AB009849J , P W08475, AF024605 I, 
A42048J. TRY3_RAT, MMAE00O664I4, TRY I RAT, MMAE000663_4, MMAE000665_2. and 
MMAE000664I2. 
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EXAMPLE 45 
Isolation of cDNA Clones Encoding Human PRO 1304 
A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is designated herein as DNA35745. Based on the DNA35745 
consensus sequence, oligonucleotides were synthesized: I) to identify by PCR a cDNA library that contained the 
sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PRO1304. 
30 PCR primers (forward and reverse) were synthesized: 

forward PCR primer (35745.fl ): 

5'-GTGTTCTGCTGG AGCCG ATGCC-3' (SEQ ID NO:206) 

45 forward PCR primer (35745.0)- 

5-G ACATGGACAATGACAGG-3' (SEQ ID NO:207) 

35 forward PCR primer (35745/R)- 

5'-CCTTTCAGGATGTAGGAG-3* (SEQ ID NO:208) 
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5 forward PCR primer H5745.f4 )• 

5-G ATGTCTGCC ACCCC AAG-3' (SEQ ID NO:209) 

reverse PCR primer H5745 rl>- 

5'-GCATCCTGATATGACTTGTCACGTGGC-3' (SEQ ID NO:210) 
10 5 reverse PCR primer f35745.r2y 

5*-TACA AG AGGG AAGAGGAGTTGCAC-3' (SEQ ID NO:2 1 1 ) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35745 
/5 sequence which had the following nucleotide sequence: 

hybridization probe i35745.pl): 

5'-GCCCATTATGACGGCTACCTGGCTAAAGACGGCTCGAAATTCTACTGCAGCC-3'(SEQIDNO:2l2) 
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20 ln ° rder 10 SCreen scveral Iibraries for a source of 3 ^-length clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate 
clones encoding the PROI304 gene using the probe oligonucleotide and one of the PCR primers. RNA for 
construction of the cDNA libraries was isolated from human ovary tissue. 
15 DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 

DNA65406-1567 [Figure 83, SEQ ID NO:204]; and the derived protein sequence for PRO 1304. 

The entire coding sequence of DNA 65406- 1 567 is included in Figure 83 (SEQ ID NO:204). Clone 
DNA65406-1567 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 23-25, and an apparent stop codon at nucleotide positions 689-69 1 . The predicted polypeptide precursor 
20 is 222 amino acids long, and has an estimated molecular weight of about 25,794 daltons and a pi of about 6.24. 
Analysis of the full-length PRO1304 sequence shown in Figure 84 (SEQ ID NO:205) evidences the presence of 
a variety of important polypeptide domains, wherein the locations given for those important polypeptide domains 
are approximate as described above. Analysis of the full-length PROI304 polypeptide shown in Figure 84 
evidences the presence of the following: an endoplasmic reticulum targeting sequence from about amino acid 2 1 9 
25 to about amino acid 224; an N-glycosylation site from about amino acid 45 to about amino acid 49: FKBP-type 
peptidyl-prolyl cis-trans isomerase homology blocks from about amino acid 87 to about amino acid 124, and from 
about amino acid 129 to about amino acid 143: and an EF-hand calcium-binding domain protein homology block 
from about amino acid 202 to about amino acid 2 1 5. Clone DNA65406- 1 567 has been deposited with the ATCC 
on September 15, 1998 and is assigned ATCC deposit no. 203219. 
30 An analysis of the Dayhoff database (version 35.45 SwissProt 35). using a WU-BLAST2 sequence alignment 

analysis of the full-length sequence shown in Figure 84 (SEQ ID NO:205), evidenced significant homology 
between the PROI304 amino acid sequence and the following Dayhoff sequences: AK040252J, P_R28980, 
S7I238, CELC05C8J, VFU52045J, S75I44, FKB3_BOVIN, CELC50F2J> ? CELB051 1 J2, and PJU1781. 
The DNA65406-1 567 sequence was also obtained by isolating and sequencing the insert of Incyte EST clone 
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EXAMPLE 46 
Isolation of cDN A Clones Encoding Human PRQI3I2 
DNA55773 was identified in a human fetal kidney cDNA library using a yeast screen, that 
preferentially represents the 5' ends of the primary cDNA clones. Based on the DNA55773 sequence, 
oligonucleotides were synthesized for use as probes to isolate a clone of the full-length coding sequence for 
PR01312. 

A full length clone {DNA61 873- 1574] was identified that contained a single open reading frame with an 
apparent transitional initiation site at nucleotide positions 7-9, and a stop signal at nucleotide positions 643-645 
(Figure 85; SEQ ID NO:2l3). The predicted polypeptide precursor is 212 amino acids long, and has a calculated 
molecular weight of approximately 24.024 daltons and an estimated pi of approximately 626. Analysis of the 
full-length PR01312 sequence shown in Figure 86 (SEQ ID NO:214) evidences the presence of a variety of 
important polypeptide domains as shown in Figure 86, wherein the locations given for those important polypeptide 
domains are approximate as described above. Analysis of the full-length PR013 12 polypeptide shown in Figure 
86 evidences the presence of the following: a signal peptide from about amino acid 1 to about amino acid 14; a 
transmembrane domain from about amino acid 141 to about amino acid 160; and N -glycosylate sites from about 
amino acid 76 to about amino acid 80. and from about amino acid 93 to about amino acid 97. Clone DNA6 1 873- 
1574 was deposited with the ATCC on August 18, 1998 , and is assigned ATCC deposit no. 203132. 

An analysis of the DayhofTdatabase (version 35.45 SwissProt 35), using a WU-BLAST2 sequence alignment 
analysis of the full-length sequence shown in Figure 86 (SEQ ID NO:2 14) revealed some homology between the 
PR01312 amino acid sequence and the following Dayhoff sequences: GCINTALPHJ, GIBMUC1AJ, 
PJ*96298, AF00I406J, PVU88874J, P_R85I5I, AF041409J, CELC50F2_7, C45875, and AB0095!0_2I. 

EXAMPLE 47 
Isolation of cDNA Clones Encoding Human PRO 1 3 13 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is designated herein as DNA64876. Based on the DNA64876 
consensus sequence and upon a search for sequence homology with a proprietary Genentech EST sequence 
designated as DNA577 1 1, a MerckWashington University EST sequence (designated R806 1 3) was found to have 
significant homology with DNA64876 and DNA577 1 1 . Therefore, the Merck/ Washington University EST clone 
no. R806I3 was purchased and the insert thereof obtained and sequenced, thereby giving rise to the DNA64966- 
1575 sequence shown in Figure 87 (SEQ ID NO:21 5), and the derived protein sequence for PR013 13. 

The entire coding sequence of DNA64966-I575 is included in Figure 87 (SEQ ID NO:215). Clone 
DNA64966- 1 575 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 1 15-117, and an apparent stop codon at nucleotide positions 1036-1038. The predicted polypeptide 
precursor is 307 amino acids long, and has an estimated molecular weight of about 35,098 daltons and a pi of about 
8.11. Analysis of the full-length PRO 13 1 3 sequence shown in Figure 88 (SEQ ID NO:2 1 6) evidences the presence 
of a variety of important polypeptide domains, wherein the locations given for those important polypeptide domains 
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5 arc approximate as described above. Analysis of the full-length PROI3I3 polypeptide shown in Figure 88 

evidences the presence of the following: transmembrane domains from about amino acid 106 to about amino acid 
121,from about amino acid 136 to about amino acid 152, from about amino acid 172 to about amino acid 188, from 
about amino acid 230 to about amino acid 245, and from about amino acid 272 co about amino acid 285; N- 
'0 5 Slycosylation ^tes from about amino acid 34 to about amino acid 38, from about amino acid 135 to about amino 

acid 139, and from about amino acid 203 to about amino acid 207; a tyrosine kinase phosphorylation site from 
about a J Tiinoacid59toaboutaminoac»d67;N-myri S toylation^ 

171, from about amino acid 196 to about amino acid 202, from about amino acid 240 toabout amino acid246,and 
™ fr ° m ab0Ut amino acid 247 10 about amin0 ™* 253; and an ATP/G TP-binding site motif A (P-loop) from aoout 

10 aminoacid53toaboutaminoacid61. Clone DNA64966- 1 5 75 has been deposited with the ATCC on January 12, 
1999 and is assigned ATCC deposit no. 203575. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35), using a WU-BLAST2 sequence alignment 
20 analysis of lhe ^-length sequence shown in Figure 88 (SEQ ID NO:2!6), evidenced significant homology 

between the PR013 13 amino acid sequence and the following Dayhoff sequences: CELT27A1_3, CEF09C6_7, 
15 U93688_9, H64896, YDCX_ECOLL and RNU061 01_1 . 

25 EXAMPLE 48 

Isolation of cDNA Cl ones Encoding Human PROl ^76 
A Merck/Washington University database was searched and a sequence was identified as Accession No. 
W39620 (identified as a Soares parathyroid tumor protein). This sequence was put into a database wherein it could 
20 be compared to other sequences and aligned with other sequences. 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example I above. This consensus sequence is designated herein as DNA6722I. 

The clone encoding Merck W39620 was purchased and fully sequenced. DNA sequencing of the isolated 
clones isolated as described above gave the full-length DNA sequence for DNA67300-1605 [Figure 89, SEQ ID 
25 NO:2 1 7); and the derived protein sequence for PROl 376. 

The entire coding sequence of DNA67300-I605 is included in Figure 89 (SEQ ID NO:2l7). Clone 
DNA67300-1605 contains a single open reading frame with an apparent translation^ initiation site at nucleotide 
positions 107-109. and an apparent stop codon at nucleotide positions 623-625. The predicted polypeptide 
precursor is 1 72 amino acids long, and has an estimated molecular weight of about 1 9,206 daltons and a pi of about 
30 5.36. Analysisofthefull-lengthPR01376sequenceshownin Figure 90 (SEQ JDNO:2 1 8) evidences the presence 
ofavarietyofimportantpolypeptidedomains, wherein the locations given for those important polypeptide domains 
are approximate as described above. Analysis of the full-length PROI376 polypeptide shown in Figure 90 
evidences the presence of the following: a signal peptide from about amino acid 1 to about amino acid 23; and a 
thioredoxin family proteins homology block from about amino acid 58 toabout amino acid 75. Clone DNA67300- 
35 1605 has been deposited with the ATCC on August 25, 1998 and is assigned ATCC deposit no. 203163. 
An analysis of the Dayhoff database (version 35.45 SwissProt 
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analysis of Ihe full-length sequence shown in Figure 90 (SEQ ID NO:2 1 8), revealed sequence identity between the 
PRO 1376 amino acid sequence and the following DayholT sequences: XAG_XENLA, AF025474J, 
NP77JCENLA. D69100. S75124, ER60_SCHMA, H69466. A57254. AB002234J, and TATHIORDH_L 

EXAMPLE 49 
Isolation of cDNA Clones Encoding Human PRO 1 387 

DNA68872-1620 was identified by applying the proprietary signal sequence finding algorithm described in 
Example 3 above. Use of the above described signal sequence algorithm allowed identification of an EST cluster 
sequence from the LIFESEQ* database, designated Incyte EST cluster no. 10298. This EST cluster sequence was 
then compared to a variety of expressed sequence tag (EST) databases which included public EST databases (e 
GenBank) and a proprietary EST DNA database (LIFESEQ*, Incyte Pharmaceuticals, Palo Alio, CA) to identify 
existing homologies. The homology search was performed using the computer program BLAST or BLAST2 
(Altshul el a!., Methods in K nzvmology. 266:460-480 ( 1 996)). Those comparisons resulting in a BLAST score 
of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and assembled into a 
consensus DNA sequence with the program "phrap" (Phil Green. University of Washington, Seattle. Washington). 
The consensus sequence obtained therefrom is herein designated as DNA56259. A Gcnentech proprietary EST 
sequence was used in the assembly and is herein designated DNA395 1 6. 

In light of the sequence homology between the DNA 56259 sequence and Incyte EST clone no. 3507924, 
Incyte EST no. 3507924 was purchased and the cDNA insert was obtained and sequenced. The sequence of this 
cDNA insert is shown in Figure 91 (SEQ ID NO:219) and is herein designated as DNA 68872- 1620. 

The entire coding sequence of DNA68872-1620 is included in Figure 91 (SEQ ID NO:219). Clone 
DNA68872-1620 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 85-87 and ending at the stop codon at nucleotide positions 1267-1269 (Figure 91). The predicted 
polypeptide precursor is 394 amino acids long (Figure 92; SEQ ID NO:220). The full-length PRO 1 387 protein 
shown in Figure 92 has an estimated molecular weight of about 44.339 daltons and a pi of about 7. 10. Analysis 
of the full-length PROI387 sequence shown in Figure 92 (SEQ ID NO:220) evidences the presence of a variety 
of important polypeptide domains, wherein the locations given for those important polypeptide domains are 
approximate as described above. Analysis of the full-length PRO 1 387 sequence shown in Figure 92 evidences the 
presence of the following: a signal peptide from about amino acid 1 to about amino acid 19; a transmembrane 
domain from about amino acid 275 to about amino acid 296; N-glycosylation sites from about amino acid 76 to 
about amino acid 80, from about amino acid 231 to about amino acid 235, from about amino acid 302 to about 
amino acid 306, from about amino acid 307 to about amino acid 31 1, and from about amino acid 376 to about 
amino acid 380; and myelin P0 protein homology blocks from about amino acid 2 10 to about amino acid 240. and 
from about amino acid 92 to about amino acid 122. Clone DNA68 872-1 620 has been deposited with ATCC on 
August 25, 1998 and is assigned ATCC deposit no. 203 160. 

An analysis oftheDayhoff database (version 35.45 SwissProt 35\ using a WU-BLAST2 sequence alignment 
analysis of the full-length sequence shown in Figure 92 (SEQ ID NO:220), evidenced significant homology 
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5 between ihc PROT387 amino acid sequence and the following Dayhoff sequences: P_W36955, MYPO HETFR, 

H ^DAJ,AF(M9498J,MYO0JWMARAF030454J^^ 

EXAMPLE 50 

10 Isolation of cDNA Clones Encoding Human PRQ1S6I 

5 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example I above. This consensus sequence is designated herein as DNA40630. A proprietary Genentech EST 
sequence was employed in the consensus assembly and is herein designated as DNA40753. Based on the 
15 DNA40630 consensus sequence, oligonucleotides were synthesized: I) to identify by PCR a cDNA library that 

contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
10 PROJ56I. 

PCR primers (forward and reverse) were synthesized: 
20 forward PCR primer (40630 fl|- 

5'-CTGCCTCCACTGCTCTGTGCTGGG-3' (S EQ ID NO:223) 

reverse PCR primer (40610 H)- 

15 5'-CAGAGCAGTGGATGTTCCCCTGGG-3' (SEQ ID NO:224) 
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Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA40630 
sequence which had the following nucleotide sequence: 
hybridization probe (40630 pi)- 

5 -CTGAACAAGATGGTCAAGCA AGTGACTGGG A AAATGCCCATCCTC-3' (SEQ ID NO:225) 



20 



In order to screen several libraries for a source of a full-length clone. DNA from the libraries was screened 
by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate 
clones encoding the PROI56I gene using the probe oligonucleotide and one of the PCR primers. RNA for 
construction of the cDN A libraries was isolated from human breast tumor tissue. 

DNA sequencing of the isolated clones isolated as described above gave the full-length DNA sequence for 
25 DNA76538-1670 [Figure 93, SEQ ID NO:221] ; and the derived protein sequence for PROI56I . 

The entire coding sequence of DNA76538-I670 is included in Figure 93 (SEQ ID NO:221). Clone 
DNA76538-I670 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 29-3 1, and an apparent stop codon at nucleotide positions 377-379. The predicted polypeptide precursor 
is 1 16 amino acids long, and has an estimated molecular weight of about 12.910 daltons and a pi of about 6.41 . 
30 Analysis of the full-length PR01561 sequence shown in Figure 94 (SEQ ID NO:222) evidences the presence of 
a variety of important polypeptide domains, wherein the locations given for those important polypeptide domains 
are approximate as described above. Analysis of the full-length PROI561 polypeptide shown in Figure 94 
evidences the presence of the following: a signal peptide from about amino acid 1 to about amino acid 17; an N- 
glycosylation site from about amino acid 86 to about amino acid 90; N-myristoylaiion sites from about amino acid 
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20 to about amino acid 26, and from about amino acid 45 to about amino acid 5 1 ; and a phospholipase A2 histidine 
active site from about amino acid 63 to about amino acid 7 1 . Clone DN A 7653 8- 1 670 has been deposited with the 
ATCC on October 6, 1998 and is assigned ATCC deposit no. 2033 13. 

An analysis of the Dayhoff database (version 35.45 SwissProt 35). using a WU-BLAST2 sequence alignment 
analysis of the full-length sequence shown in Figure 94 (SEQ ID NO:222), evidenced significant homology 
between the PRO 1 561 amino acid sequence and the following Dayhoff sequences: P_R63053, P_R25416 : 
P_R63055,P_P93363 T P_R63046.PA2A_VIPAA,P_W58476,GEN13747.PA2X^HUJviAKandPA2A_CRODU. 

In addition to the above, a sequence homology search evidenced significant homology between the 
DNA40630 consensus sequence and incyte EST clone no. 1 92 1 092. As such, Incyte EST clone no. 1 92 1 092 was 
purchased and the insert obtained and sequenced, thereby giving rise to the DNA76538-1670 sequence shown in 
Figure 93 (SEQ IDNO:22l). 

EXAMPLE 51 
Isolation of cDNA Clones Encoding Human PRQ2I6 
The extracellular domain (ECD) sequences (including the secretion signal sequence, if any) from about 
950 known secreted proteins from the Swiss-Prot public database were used to search EST databases. The EST 
databases included public EST databases (e.g., GenBank) and a proprietary EST database (L1FESEQ®, Incyte 
Pharmaceuticals, Palo Alto. CA). The search was performed using the computer program BLAST or BLAST2 
[Altschul et al., Methods in E nzvmology. 266:460-480 ( 1 996)] as a comparison of the ECD protein sequences to 
a 6 frame translation of the EST sequences. Those comparisons resulting in a BLAST score of 70 (or in some 
cases, 90) or greater that did not encode known proteins were clustered and assembled into consensus DNA 
sequences with the program "phrap" (Phil Green, University of Washington, Seattle, Washington). 

The complete cDN A sequence of DN A33087 is disclosed in GenBank under accession numbers ABO00 1 1 41 
and AB009589J (human osteomodulin). A related, but probably different protein, conical keratin sulfate, is 
disclosed in Funderburgh ei aL J. Biol. Chem.. 271 :3 1431-31436 (1 996). 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described above. 
This consensus sequence is herein designated DNA28754. In some cases, the consensus sequence derives from 
an intermediate consensus DNA sequence which was extended using repeated cycles of BLAST and phrap to 
extend that intermediate consensus sequence as far as possible us ing the sources of EST sequences discussed above. 

Based on the DNA28754 consensus sequence, oligonucleotides were synthesized: I) to identify by PCR a 
cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PR0216. Forward and reverse PCR primers generally range from 20 to 30 nucleotides and 
are often designed to give a PCR product of about 1 00- 1 000 bp in length. The probe sequences are typically 40-55 
bp in length. In some cases, additional oligonucleotides are synthesized when the consensus sequence is greater 
than about 1-1.5 kbp. In order to screen several libraries for a full-length clone. DNA from the libraries was 
screened by PCR amplification, as per Ausubel et a/. t Current Protocols in Molecular Biology, supra, with the PCR 
primer pair. A positive library was then used to isolate clones encoding the gene of interest using the probe 
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oligonucleotide and one of the primer pairs. 

PCR primers (forward and reverse) were symbcsized: 
forward PCR primer: 

5'-TCACG ATG ATCCTGACAATGC-3' (SEQ ID NO:228) 
5 reverse PCR primer: 

5*-AAl AATGA AGGTCAAAGTGCCCTT-3' (SEQ ID NO:229) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA2S754 
sequence which had the following nucleotide sequence: 
hybridization probe: 

10 5'-TGCTCCTTCTTGTTCTGGGCTCTC ATG-3 * (SEQ ID NO:230) 

RN A for construction of the cDNA libraries was isolated from human fetal kidney tissue. The cDNA I ibraries 
used to isolate the cDN A clones were constructed by standard methods using commercially available reagents such 
as those from Invitrogcn, San Diego, CA. The cDNA was primed with oligo dT containing a Not! site, linked with 
blunt to Sail hemiktnased adaptors, cleaved with Not!, sized appropriately by gel electrophoresis, and cloned in a 
15 defined orientation into a suitable cloning vector (such as pRKB or pRKD: pRK5B is a precursor of pRK5D that 
does not contain the Sfi I site; see, Holmes et aL, Science, 253: 1 278- 1280(1991 )) in the unique Xhol and Not! sites. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for a 
iull-length PR02 1 6 polypeptide (designated herein as DNA33087 [Figure 95, SEQ ID NO:226]) and the derived 
protein sequence for that PR02 1 6 polypeptide. 

The full length clone identified above contained a single open reading frame with an apparent translational 
initiation site at nucleotide positions 268-270 and a stop signal at nucleotide positions 1 53 1 - 1 533 (Figure 95, SEQ 
ID NO:226). The predicted polypeptide precursor is 42 1 amino acids long [Figure 96; (SEQ ID NO:227)] and has 
a calulated molecular weight of approximately 49,492 daltons and an estimated pi of about 5.5 1 . Analysis of the 
full-length PR0216 sequence shown in Figure 96 (SEQ ID NO:227) evidences the presence of important 
25 polypeptide domains as shown in Figure 96, wherein the locations given for those important polypeptide domains 
are approximate as described above. Analysis of the full-length PR02 1 6 sequence (Figure 96, SEQ ID NO:227) 
evidences the following: N-linked glycosylation sites from about amino acid 1 13 to about amino acid IH.from 
about amino acid 121 to about amino acid 125, from about amino acid 187 to about amino acid 191, from about 
amino acid 242 to about amino acid 246 and from about amino acid 3 16 to about amino acid 320: tyrosine kinase 
30 phosphorylation sites from about amino acid 268 to about amino acid 275 and from about amino acid 300 to about 
amino acid 307; an N-myristoylation site from about amino acid 230 to about amino acid 236; and leucine zipper 
patterns from about amino acid 146 to about amino acid 168 and from about amino acid 217 to about amino acid 
239. Clone DNA33087 has been deposited with ATCC on October 16, 1997 and is assigned ATCC deposit no. 
209381. 

35 This clone is the same as human osteomodulin submitted by I. Ohno to GenBank on December 26, 1996 

(AB000I I4_l ) and submitted by !. Ohno et aL to GenBank on December 5, 1997 (AB009589-1 ). 
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EXAMPLE 52 
Stimulation of Heart Neonatal Hypertrophy 

This assay is designed to measure the ability of PRO polypeptides to stimulate hypertrophy of neonatal heart. 
Cardiac myocytes from 1-day old Harlan Sprague Dawley rats were obtained. Cells ( 1 80 ^1 at 7.5 x 1 OVml scrum 
<0.1%, freshly isolated) are added on day I to 96-well plates previously coated with DMEM/FI2 + 4% FCS. 
Test samples containing the test PRO polypeptide are added directly to wells on day 2 in 20 nL volumes. Cells are 
stained with crystal violet after an additional two days and scored visually by the next day. Incubator conditions 
are critical and require 5% C0 2 . 

Activity reference: phenylephrine at 1-100 *<M, PGF-2 alpha at 0.1-1.0 M M, endothelin-l at 1-10 nM, CTI 
(L1F) at I - 1 0 nM. No PBS is included, since Ca concentration is critical for assay response. Assay media included: 
DMEM/F12 (with 2.44 gm bicarbonate), 10 ^g/ml transferrin, 1 ^g/ml insulin, 1 ^g/ml aprotinin, 2 mmol/L 
glutamine, 1 00 If/ml penicillin G, 1 00 /ig/ml streptomycin. Protein buffer contain ingmannitol (4%) gave a positive 
signal (score 3.5) at 1/I0(0.4%)and 1/100(0.04%), but not at 1/1000(0.004%). Therefore, the test sample buffer 
containing mannitol is not run. A secondary assay consists of measuring the ANP levels (ng/m») by ELJSA in 
conditioned media from the cells. An increase in the ANP message can be measured by PCR from cells after a few 
hours. 

Results are assessed by visually observing cell size: a score * 3.5 or greater is considered positive for 
conditioned media; a score of 3.0 or greater is considered positive for purified protein. 

PR0231, PR0526, PR0713, PR0792, PR01246, and PROI3I2 purified polypeptides were observed to 
stimulate neonatal heart hypertrophy and exhibited positive scores in this assay compared with positive controls 
as shown in TABLE 4 below: 

TABLE 4 



Stimulation of Heart Neonatal Hypertrophy 



PRO SAMPLE 


Concentration for dilution* 


Score 


PR0231 


12.0 fiM 


3.375 


PR0526 


1% 


3.50 


PR0713 
PR0713 


lO.OnM 
10.0 nM 


3.25 
3.25 


PR0792 


1% 


4.50 


PR01246 


1% 


3.25 


PR01312 


85.0 nM 


3.375 
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EXAMPLE 53 

Enhancement of Heart Neonatal Hypertrophy Induced bv F?a 
This assay is designed to measure the ability of PRO polypeptides to stimulate hypertrophy of neonatal heart. 
Cardiac myocytes from 1-day old Harlan Sprague Dawley rats were obtained. Cells (ISO ^1 al 7.5 x lOVml, serum 
<0.1%, freshly isolated) are added on day 1 to 96-weI I plates previously coated with DMEM/FI2 + 4%FCS. Test 
samples containing the test PRO polypeptide (20 >il/well) are added directly to the wells on day I. PGF (20 
^1/well) is then added on day 2 at a final concentration of 1 0* M. The cells are then stained on day 4 and visually 
scored on day 5. Visual scores are based on cell size, wherein cells showing no increase in size as compared to 
negative controls are scored 0.0. cells showing a small to moderate increase in size as compared to negative controls 
are scored 1 .0 and cells showing a large increase in size as compared to negative controls are scored 2.0. A score 
of 1 .0 or greater is considered positive. 

No PBS is included, since Ca concentration is critical for assay response. Plates are coated with DMEM/F12 
plus 4% FCS (200 A/l/well). Assay media included: DMEM/F 12 (with 2.44 gm bicarbonate), 10 A*g/m I transferrin. 
l^g/mlinsulin^/ig/mlaprotinin.2mmol/Lglutamine, 100 U/ml penicillin G, 100 ^g/m I streptomycin. Protein 
buffer containing mannitol (4%) gave a positive signal (score 3.5) at 1/10 (0.4%) and 1/100 (0.04%), but not at 
1/1000 (0.004%). Therefore the test sample buffer containing mannitol is not run. 

PR0179, PROI82, PR0195, and PR0224 purified polypeptides showed positive results when assayed by 
the above method as shown in TABLE 5 below: 

TABLE 5 

Enhancement of Heart Neonatal Hypertrophy Induced bv F2a 

££Q Concentration 

PR0179 
PR0179 
PRO 179 

PRO 1 82 
PRO 182 
PRO! 82 



PROI95 
PRO 195 
30 PR0195 

PR0224 
PR0224 
PR0224 



0.01% 
0.10% 
1% 

0.01% 
0.10% 
1% 

0.01% 

0.1% 

1% 

0.01% 
0.10% 

1% 



Score 

0.0 
0.0 
1.0 

0.0 
0.0 
1.0 

0.0 
1.0 
1.0 

0.0 
0.0 
1.0 



45 



50 



35 



EXAMPLE 54 
Inhibition of Heart Adult Hypertrophy 
Thisassay isdesigncd to measure the inhibition of heart adult hypertrophy. Ventricular myocytes are freshly 
isolated from adult (250g) Harlan Sprague Dawley rats and the cells are plated at 2000/weIl in 1 80 volume. On 
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day two, test samples (20 mD containing the test PRO polypeptide are added. On day five, the cells are fixed and 
then stained. An increase in ANP message can also be measured by PGR from cells after a few hours. Results are 
based on a visual score of cell size: 0 = no inhibition, -1 *small inhibition, -2 = large inhibition. A score of less than 
0 is considered positive. Activity reference corresponds to phenylcphrin (PE) at 0. 1 mM, as a positive control. A 
score of 2 is considered very responsive. Assay media included: M 1 99 (modificd)-glutamine free, NaHCOj, phenol 
red, supplemented with 100 nM insulin, 0.2% BSA, 5 mM cretine, 2 mM L-camitine, 5 mM taurine, 100 U/ml 
penicillin G, 100 ^g/mi streptomycin (CCT medium). Only inner 60 wells are used in 96 well plates. Of these, 
6 wells are reserved for negative and positive (PE) controls. Initially, quantitative PCR will be run in parallel to 
determine relative level of sensitivity to the visual scoring system. 

PR0269 and PR0356 showed positive results in inhibition of heart adult hypertrophy in the above described 
assay. 

EXAMPLE 55 
Stimulation of Endothelial Cell Proliferation 

This assay is designed to determine whether PRO polypeptides show the ability to stimulate adrenal cortical 
capillary endothelial cell (ACE) growth. 

Bovine adrenal cortical capillary endothelial (ACE) cells (from primary culture, maximum of 1 2- 1 4 passages) 
wereplatedin 96-well platesat 500 cells/well per 100 microliter. Assay media included low glucose DMEM, 10% 
calf serum, 2 mM glutamine, and IX penicilIin/streptomycin/fungi2one. Control wells included the following: (1) 
no ACE cells added; (2) ACE cells alone; (3) ACE cells plus VEGF (5 ng/ml); and (4) ACE cells plus FGF 
(5ng/ml). The control or test sample, (in 100 microliter volumes), was then added to the wells (at dilutions of 1%, 
0.1% and 0.01%, respectively). The cell cultures were incubated for 6-7 days at 37*05% CO,. After the 
incubation, the media in the wells was aspirated, and the cells were washed IX with PBS. An acid phosphatase 
reaction mixture (100 microliter: 0.1M sodium acetate. pH 5.5, 0.1% Triton X-100. 10 mM p-nitrophenyl 
phosphate) was then added to each well. After a 2 hour incubation at 37 °C the reaction was stopped by addition 
of 10 microliters IN NaOH. Optical density (OD) was measured on a microplate reader at 405 nm. 

The activity of a PRO polypeptide was calculated as the fold increase in proliferation (as determined by the 
acid phosphatase activity, OD 405 nm) relative to (1) cell only background, and (2) relative to maximum 
stimulation by VEGF. VEGF (at 3- 1 0 ng/ml) and FGF (at i -5 ng/ml) were employed as an activity reference for 
maximum stimulation. Results of the assay were considered "positive" if the observed stimulation was * 50% 
increase over background. VEGF (5 ng/ml) control at 1% dilution gave 1.24 fold stimulation; FGB (5 ng/ml) 
control at 1% dilution gave 1.46 fold stimulation. 

PRO 179, PR02 12. PRO 1075. PROl 154, PRO 1244. PRO 1286, and PRO 1303 assayed "positive" as shown 
in TABLE 6 below: 
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PROJ79 
5 PR0179 
PR0179 

PR0212 
PR0212 
PR0212 

10 PRO1075 
PRO1075 
PROI075 

PRO II 54 
PRO 1 154 
15 PRO! 154 

PR01244 
PR01244 
PRO 1244 

PR01286 
20 PROI286 

PROI303 
PRO1303 
PRO 1303 



25 



30 



TABLE 6 

Stimulation of Endothelial Cell Proliferation 

Concentration 

0.01% 
0.10% 
1.0% 



Fold Stimulation 

1.16 
1.57 
1.38 



35 



0.01% 
0.10% 
1.0% 

0.01% 
0.10% 
1.0% 



0.0017 nM 


0.017 


nM 


0.17 


nM 


0.67 


nM 


6.7 


nM 


67.0 


nM 


0.5 


nM 


5.0 


nM 


0.38 


nM 


3.80 


nM 


38.0 


nM 



4.08 
4.73 
4.75 

4.21 
4.52 
3.39 

4.63 
5.15 
5.53 

4.60 
4.78 
5.24 

4.61 
4.55 

4.29 
4.28 
3.74 



EXAMPLE 56 

Inhibition of Vascular Endothelial Growth Factor fVEGH Stimulate P roliferation nf Fndothelia) Cell Growth 

The ability of various PRO polypeptides to inhibit VEGF stimulated proliferation of endothelial cells was 
tested. Specifically, bovine adrenal conical capillary endothelial (ACE) cells (from primary culture, maximum of 
12-14 passages) were plated in 96-well plates at 500 cells/well per 100 microliter. Assay media included low 
glucose DMEM, 10% calf serum (not fetal calf), 2 mM glutamine, and IX penicillin/streptomycin/fungizone. 
Control wells included the following: (1) no ACE cells added; (2) ACE cells alone; (3) ACE cells plus 5 ng/ml 
FGF; (4) ACE cells plus 3 ng/ml VEGF; (5) ACE cells plus 3 ng/ml VEGF plus 1 ng/ml TGF-beta; and (6) ACE 
cells plus 3 ng/ml VEGF plus 5 ng/ml L1F. The test samples, poly-His tagged PRO polypeptides (in 1 00 microliter 
volumes), were then added to the wells (at dilutions of 1%, 0. 1 % and 0.01%, respectively). 7Tie cell cultures were 
incubated for 6-7 days at 37"C/5% C0 2 . After the incubation, the media in the wells was aspirated, and the cells 
were washed IX with PBS. An acid phosphatase reaction mixture (100 microliter; 0.1M sodium acetate, pH 5.5. 
0.1% Triton X-100. 10 mM p-nitrophenyl phosphate) was then added to each well. After a 2 hour incubation at 
37°C, the reaction was stopped by addition of 10 microliters IN NaOH. Optical density (OD) was measured on 
a microplate reader at 405 nm. 
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The activity of the test PRO polypeptide was calculated as the percent inhibition of VEGF (3 ng/ml) 
stimulated proliferation (as determined by measuring acid phosphatase activity at OD 405 nm) relative to the cells 
without stimulation. TGF-bcta was employed as an activity reference at 1 ng/ml, since TGF-beta blocks 70-90% 
of VEGF-stimulated ACE cell proliferation. The results, as shown in TABLE 7 bciow, are indicative of the utility 
5 of the PRO polypeptides in cancer therapy and specifically in inhibiting tumor angiogenesis. The numerical values 
(relative inhibition) shown in TABLE 7 are determined by calculating the percent inhibition of VEGF stimulated 
proliferation by the PRO polypeptides relative to cells without stimulation and then dividing that percentage into 
the percent inhibition obtained by TGF-p at I ng/ml which is known to block 70-90% of VEGF stimulated cell 
proliferation. The results are considered positive if the PRO ploypeptide exhibits 30% or greater inhibition of 
10 VEGF stimulation of endothelial cell growth (relative inhibition 30% or greater). 



TABLE 7 

Inhibition of VEGF Strmilated Endothelial Cell Growth 



PRO Name 

PR0187 
15 PR0187 
PR0187 

PR0214 
PR0214 
PR0214 

20 PR0216 
PR02I6 
PR02I6 

PR0216 
PR02 16 
25 PR0216 

PR0323 
PR0323 
PR0323 

PR0812 
30 PR0812 
PR0812 

PR01246 
PR01246 
PROI246 

35 PR01246 
PR01246 
PROI246 



PRO Concentration 



0.01% 
0.10% 
1.0% 

0.01% 
0.10% 
1.0% 

0.01% 
0.10% 
1.0% 

0.01% 
0.10% 
1.0% 

0.01% 
0.10% 
1.0% 

0.025 nM 
0.25 nM 
2.5 nM 

0.007 nM 
0.07 nM 
0.70 nM 

0.007 nM 
0.07 nM 
0.70 nM 



Relative % Inhibition 

91 
82 
44 



68 
91 
94 

96 
81 
31 

104 

93 
50 

59 
93 
91 

101 
101 

96 

90 
87 
60 

99 
94 

73 
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5 EXAMPLE 57 

Induction of c-fos in Endothelial Cells 
This assay is designed to determine whether PRO polypeptides show the ability to induce c-fos in endothelial 

cells. 

10 5 ^ro^ vcnous umofficai vein endothelial cells (HU VEC, Cell Systems) in growth media (50% Ham's F 1 2 

w/o GHT: low glucose, and 50% DMEM without glycine: with NaHC03, 1% glutamine, 10 mM HEPES, 10% 
FBS, 10 ng/ml bFGF) were plated on 96-well microliter plates at a cell density of Ix 1 0 4 cells/well. The day after 
plating, the cells were starved by removing the growth media and treating the cells with 100 /il/wcll test samples 
15 controls (positive control - growth media; negative control - Protein 32 buffer = 10 mM HEPES, 140 mM 

10 NaCI, 4% (w/v) mannitol, pH 6.8). The ceils were incubated for 30 minutes at 37°C, in 5% CO,. The samples 
were removed, and the first part of the bDNA kit protocol (Chiron Diagnostics, cat. #6005-037) was followed, 
where each capitalized reagent/buffer listed below was available from the kit. 

Briefly, the amounts of the TM Lysis Buffer and Probes needed for the tests were calculated based on 
information provided by the manufacturer. The appropriate amounts of thawed Probes were added to the TM Lysis 
1 5 Buffer. The Capture Hybridization Buffer was warmed to room temperature. The bDNA strips were set up in the 
metal strip holders, and 1 00 ju! of Capture Hybridization Buffer was added to each b-DNA well needed, followed 
by incubation for at least 30 minutes. The test plates with the cells were removed from the incubator, and the media 
was gently removed using the vacuum manifold. 100 p\ of Lysis Hybridization Buffer with Probes were quickly 
pipetted into each well of the microliter plates. The plates were then incubated at 55°C for 15 minutes. Upon 
20 removal from the incubator, the plates were placed on the vortex mixer with the microliter adapter head and 
vortexed on the #2 setting for one minute. 80 fA of the lysate was removed and added to the bDNA wells 
containing the Capture Hybridization Buffer, and pipetted up and down to mix. 1 "he plates were incubated at 53 °C 
for at least 16 hours. 

On the next day, the second part of the bDNA kit protocol was followed. Specifically, the plates were 
25 removed from the incubator and placed on the bench to cool for 10 minutes. The volumes of additions needed were 
calculated based upon information provided by the manufacturer. An Amplifier Working SoluLion was prepared 
by makinga 1 : 1 00 dilution of the Amplifier Concentrate (20 fm//il) in AL Hybridization Duffer. The hybridization 
mixture was removed from the plates and washed twice with Wash A. 50 of Amplifier Working Solution was 
added to each well and the wells were incubated at 53 °C for 30 minutes. The plates were then removed from the 
30 incubator and allowed to cool for 1 0 minutes. The Label Probe Working Solution was prepared by making a 1 : 1 00 
dilution of Label Concentrate (40 pmoles/jj|) in AL Hybridization Buffer. After the 10-minute cool-down period, 
the amplifier hybridization mixture was removed and the plates were washed twice with Wash A. 50 /il of Label 
Probe Working Solution was added to each well and the wells were incubated at 53°C for 15 minutes. After 
cooling for 10 minutes, the Substrate was warmed to room temperature. Upon addition of 3 ^1 of Substrate 
35 Enhancer to each ml of Substrate needed for the assay, the plates were allowed to cool for 10 minutes, the label 
hybridization mixture was removed, and the plates were washed twice with Wash A and three times with Wash D. 
50 mI of the Substrate Solution with Enhancer was added to each well. The plates were incubated for 30 minutes 
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at 37 °C and RLU was read in an appropriate Juminometer. 

The replicates were averaged and the coefficient of variation was determined. The measure of activity of 
the fold increase over the negative control (Protein 32/HEPES buffer described above) value was indicated by 
chemiluminescence units (RLU). The results are shown in TABLE 8 below, and are considered positive if the PRO 
polypeptide exhibits at least a two-fold value over the negative buffer control. Negative control - LOO RLU at 
1.00% dilution. Positive control == 8.39 RLU at 1 .00% dilution. 
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PRO Name 

PR0287 
5 PR0287 
PR0287 

PR0287 
PR0287 

PR0538 
10 PR0538 
PR0538 

PR0538 
PR0538 
PR0538 

15 PR07I3 
PR07J3 
PR07J3 

PR0713 
PR0713 
20 PR07I3 



TABLE 8 

Induction of c-fos in Endothelial Cells 

PRO Concentration 

0.018 nM 
0.18 nM 
1.8 nM 



0.18 
1.8 



nM 
nM 



0.2149 nM 
2.149 nM 
21.49 nM 

0.2149 nM 
2.149 nM 
21.49 nM 

0.022 nM 
0.22 nM 
2.2 nM 

0.022 nM 
0.22 nM 
2.2 nM 



RLU values 

2.06 
1.89 
1.73 



1.64 
2.14 

1.95 
2.15 
1.46 

238 
2.42 
2.84 

1.95 
2.17 
2.13 

2.66 
2.52 
2.69 
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45 



PR0788 
PR0788 
PR0788 

PR0865 
25 PR0865 
PR0865 

PR0865 
PR0865 
PR0865 

30 PRO] 126 
PRO 1126 
PRO 1 126 

PRO1130 
PRO1130 
35 PRO! 130 

PR01274 
PRO 1 274 
PR01274 



0.29 nM 
2.9 nM 
29.0 nM 

0.027 nM 
0.27 nM 
2.7 nM 

0.027 nM 
0.27 nM 
2.7 nM 

0.029 nM 
0.29 nM 
2.9 nM 

0.6 nM 
6.0 nM 
60.0 nM 

0.365 nM 
3.65 nM 
36.5 nM 



1.23 
2.65 
0.93 

1.98 
3.09 
2.90 

2.88 
2.19 
2.64 

1.94 
2.33 
1.81 

1.89 
2.04 
2.06 

0.86 
1.14 
2.11 
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PROI274 


0.365 nM 




PR01274 


3.65 nM 




PR01274 


36.5 nM 




PR01294 


0.13 nM 


5 


PR01294 


1.3 nM 




PROI294 


13.0 nM 




PROI294 


0.13 nM 




PR01294 


1.3 nM 




PR01294 


13.0 nM 


10 


PROI304 


0.074 nM 




PRO1304 


0.74 nM 




PRO1304 


7.4 nM 




PROI304 


0.074 nM 




PRO1304 


0.74 nM 


15 


PROI304 


7.4 nM 




PR01376 


0.86 nM 




PR01376 


8.6 nM 




PROB76 


86.0 nM 


20 


PRO 1376 


0.86 nM 


PR01376 


8.6 nM 




PR01376 


86.0 nM 




PROI387 


0.1 nM 




PROI387 


1.0 nM 




PR01387 


10.0 nM 



PCT/US99/28313 

2.04 
1.86 
2.41 

2.38 
2.23 
1.39 

2.78 
2.53 
1.39 

1.72 
2.08 
1.4) 

2.66 
1.75 
1.45 

1.41 

2.20 
2.59 

1.43 
2.28 
1.49 

2.19 
1.81 
2.45 



EXAMPLE 58 
Human Venous Endothelial Cell Ca Flux Assay 
This assay is designed to determine whether PRO polypeptides show the ability to stimulate calcium flux in 
human umbilical vein endothelial cells (HUVEC, Cell Systems). Ca influx is a well documented response upon 
binding of certain ligands to their receptors. A test compound that results in a positive response in the present Ca 
30 influx assay can be said to bind to a specific receptor and activate a biological signaling pathway in human 
endothelial cells. This could ultimately lead, for example to cell division, inhibition of cell proliferation, endothelial 
tube formation, cell migration, apoptosis, etc. 

Human venous umbilical vein endothelial cells (HUVEC, Cell Systems) in growth media (50:50 without 
glycineJVogiutamine, lOmMHepes. 10%FBS, 10 ng/mlbFGF), were plated on 96-well microliter VicwPiates-96 
35 (Packard Instrument Company Part *6005 1 82) microliter plates at a cell density of 2 x 1 0 4 cells/well. The day after 
plating, the cells were washed three times with buffer (HBSS plus 1 0 mM Hepes), leaving 1 00 ^I/well. Then 1 00 
^l^well of 8 M Fluo-3 (2x) was added. The cells were incubated for 1 .5 hours at 37 °C/5% C0 2 . After incubation, 
the cells were then washed 3x with buffer (described above) leaving 100 ^i/well. Test samples of the PRO 
polypeptides were prepared on different 96-well plates at 5x concentration in buffer. The positive control 
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corresponded to 50 ionomycin (5x): the negative control corresponded to Protein 32. Cell plate and sample 
plates were run on a FLIPR (Molecular Devices) machine. The FLI PR machine added 25 Softest sample to the 
cells, and readings were taken even- second for one minute, then every 3 seconds for the next three minutes. 

The fluorescence change from baseline to the maximum rise of the curve (A change) was calculated, and 
replicates averaged. The rate of fluorescence increase was monitored, and only those samples which had a A 
change greater than 1000 and a rise within 60 seconds, were considered positive. In the following TABLE 9, the 
results are expressed relative to the positive control. 
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TABLE 9 







Human Venous Endothelial Cell Ca Flux A«*v 




10 PRO Name 


PRO Concentration 


Relative 


20 


PRO 179 
PRO! 79 
PRO] 79 


0.01% 
0.10% 
1.0% 


1.0 
1.0 
3.0 




PROI79 
15 PR0179 
PRO 179 


0.01% 
0.10% 
1.0% 


1.0 
3.0 


25 


PR0245 
PR0245 
PR0245 


0 OQ1 nM 

jiivj 

0.93 nM 
9.3 nM 


1.0 
1.0 
2.0 


30 


20 PR0771 
PR0771 
PR0771 


0.075 nM 
0.75 nM 
7.5 nM 


1.0 
1.0 

2.0 




PR01313 
PR013I3 
25 PR01313 


0.611 nM 
6.11 nM 
61.1 nM 


1.0 
1.0 
4-0 


35 


PROI313 
PR013I3 
PR01313 


0.611 nM 
6.11 nM 
61.1 nM 


i.O 
1.0 

3.0 


40 


PROi376 
30 PRO 1376 
PR01376 


0.86 nM 
8.6 nM 
86.0 nM 


1.0 

1.0 
2.0 




PROI376 
PRO 1376 
PR01376 


0.86 nM 
8.6 nM 
86.0 nM 


1.0 
1.0 
2.0 


45 


35 PROI561 
PRO 1561 
PROI561 


0.023 nM 
0.23 nM 
23.0 nM 


1.0 

1.0 
2.0 
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5 EXAMPLE 59 

Induction of Endothelial Cell Appptosis 
The ability of PRO polypeptides to induce apoptosis in endothelial cells was tested in human venous 
umbilical vein endothelial cells (HUVEC, Cell Systems). 
10 $ The ceils were plated on 96-well microliter plates (Amcrsham Lire Science, cytostar-T scintillating microplate, 

RPNQI60, sterile, tissue-culture treated, individually wrapped), in 10% scrum (CSC.-medium, Cell Systems), at 
a density of 2 x I0 4 ceils per well in a total volume of 100 fil On day 2, test samples containing the PRO 
polypeptide were added in triplicate at dilutions of 1%, 0.33% and 0. 1 1 %. Wells without cells were used as a blank 
1 5 and wells with ccJls on, y w ere used as a negative control. As a positive control ! :3 serial dilutions of 50 *fl of a 

1 0 3x stock of staurosporine were used. The ability of the PRO polypeptide to induce apoptosis was determined by 
processing of the 96 well plates for detection of Annexin V, a member of the calcium and phospholipid binding 
proteins, to detect apoptosis. 

02 ml Annexin V - Biotin stock solution ( 1 00 ^g/ml) was diluted in 4.6 ml 2 x Ca 2 * binding buffer and 2.5% 
BSA ( 1 :25 dilution). 50 ^1 of the diluted Annexin V - Biotin solution was added to each well (except controls) to 
15 a final concentration of 1 .0 ^g/ml. The samples were incubated for 10-15 minutes with Annexin-Biotin prior to 
direct addition of ,5 S-Streptavidin. "S-Streptavidin was diluted in 2x Ca 2 ' Binding buffer, 2.5% BSA and was 
added to all wells at a final concentration of 3 x 10 4 cpm/weil. The plates were then sealed, cenirifuged at 1000 
rpm for 15 minutes and placed on orbital shaker for 2 hours. The analysis was performed on a 1450 Microbeta 
Trilux (Wallac). Percent above background represents the percentage amount of counts per minute above the 
negative controls. Percems greater than or equal to 30% above background are considered positive. PRO 178, 
PR0179, PROI88, PR02I7. PR0261. PRO301, PR0538 and PR0719 gave positive results (induced endothelial 
cell apoptosis) in the above described assay. 
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EXAMPLE 60 
Induction of Endothelial Cell Apoptosis (ELISA) 
The ability of PRO polypeptides to induce apoptosis in endothelial cells was tested inhuman venous umbilical vein 
endothelial cells (HUVEC. Cell Systems) using a 96-well format, in 0% serum media supplemented with 1 00 ng/ml 
VEGF, 0.1% BSA, IX penn/strep. The 96-well plates used were manufactured by Falcon (No. 3072). Coating of 
96 well plates were prepared by allowing gelatinization to occur for>30 minutes with 100 n\ of 0.2% gelatin in 
PBS solution. The gelatin mix was aspirated thoroughly before plating HUVE cells at a final concentration of 2 
30 x 10* cells/ml in 10% serum containing medium - 100 ^1 volume per well. The cells were grown for 24 hours 
before adding test samples containing the PRO polypeptide of interest. 

To all wells, 100 »\ of 0% serum media (Cell Systems) complemented with 100 ng/ml VEGF, 0. 1% BSA, 
IX perm/strep, was added. Test samples containing PRO polypeptides were added in triplicate at dilutions of 1 %, 
0.33% and 0.1 1%. Wells without cells were used as a blank and wells with cells only were used as a negative 
35 control. As a positive control 1 :3 serial dilutions of 50 ^1 of a 3x stock of staurosporine were used. The cells were 
incubated for 24 to 35 hours prior to EL ISA. 
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ELISA was used to determine levels of apopiosis preparing solutions according to the Boehringer Manual 
[Boehringer, Cell Death Detection ELISA plus, Cat No. 1 920 685]. Sample preparations: 96 well plates were spun 
down at 1 krpm for 10 minutes (200g): the supernatant was removed by fast inversion, placing the plate upside 
down on a paper towel to remove residua) liquid. To each well, 200 ^1 of IX Lysis buffer was added and 
incubation allowed at room temperature for 30 minutes without shaking. The plates were spun down for 1 0 minutes 
at I krpm, and 20 /J of the lysate (cytoplasmic fraction) was transferred into sxreptavidin coated MTP. 80 pi of 
immunorcagent mix was added to the 20 pi lystate in each well. The MTP was covered with adhesive foil and 
incubated at room tempearature for 2 hours by placing it on an orbital shaker (200 rpm). After two hours, the 
supernatant was removed by suction and the wells rinsed three times with 250 pi of IX incubation buffer per well 
(removed by suction). Substrate solution was added (100 ^1) into each well and incubated on an orbital shaker at 
room temperature at 250 rpm until color development was sufficient for a photometric analysis (approx. after 1 0-20 
minutes). A 96 well reader was used to read the plates at.405 nm, reference wavelength, 492 nm. The levels 
obtained for PIN 32 (control buffer) was set to 100%. Samples with levels >I30% were considered positive for 
induction of apoptosis. PR0172 and PR0235 gave positive results as measured by the ELISA assay described 
above. 



EXAMPLE 61 
Detection of Endothelial Cell Apoptosis ( FACS) 

The ability of PRO polypeptides to induce apoptosis in endothelial cells was tested in human venous 
umbilical vein endothelial cells (HUVEC, Cell Systems) in gelatinized T175 flasks using HUVE cells below 
passage 1 0. On day one, the cells were split (420,000 cells per gelatinized 6 cm dishes -(II x ID 1 cells/cm 2 Falcon, 
Primaria)] and grown in media containing serum (CS-C. Cell System) overnight or for 16 hours to 24 hours. 

On day 2. the cells were washed I x with 5 ml PBS : 3 ml of 0% serum medium was added with VEGF ( 1 00 
ng/ml); and 30 pi of the PRO test compound (final dilution I %) was added. The mixture containing cells, medium 
and test PRO compound were incubated for 48 hours before harvesting. 

The cells were then harvested for FACS analysis. The medium was aspired and the cells washed once with 
PBS. 5 ml of I x trypsin was added to the cells in a T-l 75 flask, and the cells were allowed to stand until they were 
released from the plate (about 5-10 minutes). Trypsinization was stopped by adding 5 ml of growth media. The 
cells were spun at 1000 rpm for 5 minutes at 4°C. The media was aspirated and the cells were resuspended in 10 
ml of 1 0% serum complemented medium (Cell Systems), 5 pi of Annexin-FITC (BioVison) added and chilled tubes 
were submitted for FACS. 

PR033 1 and PR0364 gave positive results by the above described assay. 

EXAMPLE 62 
In situ Hybridization 

In situ hybridization is a powerful and versatile technique for the detection and localization of nucleic acid 
sequences within cell or tissue preparations. It may be useful, for example, to identify sites of gene expression, 
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analyze the tissue distribution of transcription, identify and localize viral infection, follow changes in specific 
mRNA synthesis, and aid in chromosome mapping. 

In situ hybridization was performed following an optimized version of the protocol by Lu and Gillett, Cell 
v| sion, I: 169-176 (1994). using PCR-generated 3J P-labeled riboprobes. Briefly, formalin-fixed, paraffin- 
cmbedded human tissues were sectioned, deparaffinized, deproteinated in proteinase K (20 g/ml) for 15 minutes 
at 37*0, and further processed for in situ hybridization as described by Lu and Gillett, supra. A ("-P)UTP-labeled 
antisense riboprobe was generated from a PCR product and hybridized at 55 °C overnight. The slides were dipped 
in Kodak NTB2™ nuclear track emulsion and exposed for 4 weeks. 

-P- Riboprobe synthesis 

6.0 Atl (125 mCi) of 5J P-UTP (Amersham BF 1002, SA<2000 Ci/mmol) were speed- vacuum dried. To each 
tube containing dried 3J P-UTP, the following ingredients were added: 
2.0 p\ 5x transcription buffer 
1.0 a<1 DTT(I00 mM) 

2.0 pt\ NTP mix (2.5 mM: 10 ^1 each of 10 mM GTP, CTP & ATP + 10 ^1 H 2 0) 

1.0 »\ UTP(50^M) 

1.0 /il RNAsin 

1. 0^1 DNA template (1 /zg) 

1.0 /il H 2 0 

1 .0 //I RNA polymerase (for PCR products T3 = AS, T7 = S, usually) 

The tubes were incubated at 37 °C for one hour. A total of 1.0 ^1 RQ1 DNase was added, followed by 
incubation at 37 *C for 15 minutes. A total of 90jul TE (10mM TrispH 7.6/1 mM EDTA pH 8.0) was added, and 
the mixture was pipetted onto DE8I paper. The remaining solution was loaded in a MICROCON-50™ 
ultrafiltration unit and spun using program 1 0 (6 minutes). The filtration unit was inverted over a second tube and 
spun using program 2 (3 minutes). After the final recovery spin, a total of 100 ^1 TE was added, then I »\ of the 
final product was pipetted on DE81 paper and counted in 6 ml of BIOFLUOR II™. 

The probe was run on a TBE/urea gel. A total of 1-3 >ul of the probe or 5 ^1 of RNA Mrk 111 was added to 
3 £f! of loading buffer. After heating on a 95 °C heat block for three minutes, the gel was immediately placed on 
ice. The wells of gel were flushed, and the sample was loaded and run at 180-250 volts for 45 minutes. The gel 
was wrapped in plastic wrap (SARAN™ brand) and exposed to XAR film with an intensifying screen in a -70°C 
freezer one hour to overnight. 

-P-Hvbridization 

A. Pretreatment of frozen sections 

The slides were removed from the freezer, placed on aluminum trays, and thawed at room temperature for 5 
minutes. The trays were placed in a 55 5 C incubator for five minutes to reduce condensation. The slides were fixed 
for 10 minutes in 4% paraformaldehyde on ice in the fume hood, and washed in 0.5 x SSC for 5 minutes, at room 
temperature (25 ml 20 x SSC + 975 ml SQ H.O). After deproteination in 0.5 //g/ml proteinase K for 10 minutes 
at 37°C (12.5 ^1 of 10 mg/ml stock in 250 ml prewarmcd RNAse-free RNAse buffer), the sections were washed 
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in 0.5 x SSC for 10 minutes at room temperature. The sections were dehydrated in 70%. 95%, and 1 00% ethanol, 
2 minutes each. 

B. Pretreatment of paraffin-embedded sections 

The slides were dcparaffinized, placed in SQ H,0, and rinsed twice in 2 x SSC at room temperature, for 5 
5 minutes each time. The sections were deproteinated in 20 //g/ml proteinase K (500 /J of 10 mg/ml in 250 ml 
RNase-free RNase buffer; 37°C, 15 minutes) for human embryo tissue, or 8 x proteinase K ( 100 ^1 in 250 ml Rnase 
buffer, 37°C, 30 minutes) for formalin tissues. Subsequent rinsing in 0.5 x SSC and dehydration were performed 
as described above. 

C. Prehybridization 

10 The slides were laid out in a plastic box lined with Box buffer (4 x SSC, 50% formamide) - saturated filter 

paper. The tissue was covered with 50 fz\ of hybridization bufTer (3.75 g dextran sulfate + 6 ml SQ J 1,0), vortexed, 
and heated in the microwave for 2 minutes with the cap loosened. After cooling on ice, 1 8.75 ml formamide, 3.75 
ml 20 x SSC, and 9 ml SQ H : 0 were added, and the tissue was vortexed well and incubated at 42°C for I -4 hours. 

D. Hybridization 

15 I.Ox 10>cpm probe and 1 .0 /J tRNA (50 mg/ml stock) per slide were heated at 95 °C for 3 minutes. The 

slides were cooled on ice, and 48 »\ hybridization buffer was added per slide. After vortexing, 50 M l J3 P mix was 
added to 50 ^1 prehybridization on the slide. The slides were incubated overnight at 55°C. 

E. Washes 

Washingw a sdonefor2xl0minuteswim2xSSC,EDTAatroomtempe ra ture(400mi I6m!0.25 
20 M EDTA, V^4L). followed by RNAseA treatment at 37X for 30 minutes (500 »\ of 1 0 mg/ml in 250 ml Rnase 
buffer = 20 ^g/ m I), The slides were washed 2 xlO minutes with 2 x SSC, FDTA at room temperature. The 
stringency wash conditions were as follows: 2 hours at 55°C, 0. 1 x SSC, EDTA (20 ml 20 x SSC + 16 ml EDTA, 
Vr4L). 

F. Oligonucleotides 

25 In situ analysis was performed on twelve of the UNA sequences disclosed herein. The oligonucleotides 

employed for these analyses are as follows: 
0) DNA23339-in0fPRni7g) 
Pi: 

5-GGA TTC TA A TAC GAC TCA CTA TAG GGC CAC GGG CGC TGT GTG CTG GAG-3' (SEQ ID NOT; I ) 
30 p2: 

5'-CTA TGA A AT TAA CCC TCA CTA AAG GGA TGG TGG GGA CCG CAG GGTGAC-3'(SEQ ID NO ^32) 
P3: 

5-GG A TTC TAA TAC GAC TCA CTA TAG GGC CCG CCA CG A GGA OCT GTT ACG-3' (SEQ ID NO:233) 



P3: 
5-C 
p4: 
5'-C 
P5: 



35 5--CTA TGA AAT TAA CCC TCA CTA AAG GGA TGA CCT GCA GGC ATG GGA GAA-3'(SEQ ID NO'234) 
P5: 

5'-GGA TTC TAA TAC GAC TCA CTA TAG GGC GGC CGC CAC GAG GAG CTG TTA-3'(SEQ ID NO:235) 
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p6: 

5'-CTA TGA A AT TAA CCC TCA CTA A AG GGA GGG GCT CTG GGG CTG GGT C-3* (SEQ ID NO:236) 

(2) PNA28497-I13(UPR0188^ 
5 pi: 

5'-GGA TTC TAA TAC GAC TCA CTA TAG GGC CAA CAC CAA GGG GCA AG A TG-3* (SEQ JD NO:237) 
5-CTA TGA A AT TAA CCC TCA CTA AAG GGA GGG CTT TTG GTG GGA GAA GTT-3'(SEQ ID NO:238) 

(3) DNA30942-I134 (PRQ212^ 
10 pi: 

5'~GGA TTC TAA TAC GAC TCA CTA TAG GGC TCG CTG CTG TGC CTG GTG TTG^' (SEQ IDNO:239) 
5*-CTA TGA A AT TAA CCC TCA CTA AAG GGA CCG CTG CAG CCT CTT GAT GGA-3' (SEQ IDNO:240) 

(4) DNA32286-I19! (PRQ214) 
15 pi: 

5'-GGA TTC TAA TAC GAC TCA CTA TAG GGC CCC TCC TGC CTT CCC TGT CC-3' (SEQ JD NO:24i) 
P2: 

5'-CTA TGA A AT TAA CCC TCA CTA AAG GGA GTG GTG GCC GCG ATT ATC TCC-3' (SEQ ID NO:242) 

(5) DNA33094-mUPRO?m 
20 pi: 

5 '-GGA TTC TAA TAC GAC TCA CTA TAG GGC TCA GAA AAG CGC AAC AGA G A A-3'(SEQ ID NO:243) 
p2: 

5'-CTA TGA A AT TAA CCC TCA CTA AAG GGA TGT CTT CCA TGC CAA CCT TC-3' (SEQ I D NO:244) 



(6) DNA3322M133 (PRQ2241 
25 pi: 

40 5*-GGA TTC TAA TAC GAC TCA CTA TAG GGC GCA GCG ATG GCA GCG ATG AGG-3'(SEQ ID NO:245) 

P2: 

5-CTA TGA AATTAA CCC TCA CTA AAG GGA CAG ACG GGG CAG CAG GGAGTG-3'(SEQ ID NO:246) 

45 (7) DNA35638-I14I (PRQ2451 

30 pi: 

5'-GGA TTC TAA TAC GAC TCA CTA TAG GGC GGG AAG ATG GCG AGG AGG AG-3' (SEQ ID NO:247) 
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P2: 

5'-CTA TG A A ATTAA CCC TCA CTA AAG GGA CCA AGG CCA CAA ACG GAA ATC-3'(SEQ ID NO:248) 

(8) DNA33473-1I76(FRQ261) 
pi: 

5 5-GGA TTC TAA TAC GAC TCA CTA TAG GGC GCG AGG ACG GCG OCT TCA-3* (SEQ ID NO 249) 
P2: 

5'-CTA TG A AAT TAA CCC TCA CTA AAG GGA AGA GTC GCG GCC GCC CTTTTT-3' (SEQ ID NO:250) 

(9) DNA40628-12)6(PRO301) 
Pi: 

10 S'-GGA TTC TAA TAC GAC TCA CTA TAG GGC GAG TCC TTC GGC GGC TGT T-3' (SEQ ID NO-251) 
P2: 

5'-CTA TGA AAT TAA CCC TCA CTA AAG GGA CGG GTG CTTTTG GGA TTC GTA-3' (SEQ ID NO:252) 

(10) DNA4736S-12Q6 (PRQ364) 
Pi: 

15 5'-GGA TTC TAA TAC GAC TCA CTA TAG GGC A AC CCG AGC ATG GCA CAG CAC-3' (SEQ ID N0253) 
P2: 

5'-CTA TGA AAT TAA CCC TCA CTA AAG GGA TCT CCC AGC CGC CCC TTC TC-3* (SEQ ID NO:254) 

(11) DNA29101-112? (Pnrmi } 
Pi: 

20 5 -GGA TTC TAA TAC GAC TCA CTA TAG GGC GGC GGA ATC CAA CCT GAG TAG-3'(SEQ IDNO'255) 
P2: 

5'-CTA TGA AAT TAA CCC TCA CTA AAG GGA GCG GCT ATC CTC CTG TGC TC-3* (SEQ ID NO:256) 

(12) DNA33087(PRO9lfi) 
Pi: 

25 5-GGA TTC TAA TAC GAC TCA CTA TAG GGC CCC GAG TGT TTT CCA AGA-3' (SEQ ID N0257) 

5-CTA TGA AAT TAA CCC TCA CTA AAG GGA CAA GTT TAC TAG CCC ATC CAT-3* (SEQ ID N0258) 
P3: 

5'-GGA TTC TAA TAC GAC TCA CTA TAG GGC TGG ATG GGC TAG TAA ACT TGA-3' (SEQ ID N0259) 
30 p4: 

5'-CTA TGA AAT TAA CCC TCA CTA AAG GGA CCC TTC TGC TCC TTC TTG TT -3' (SEQ ID NO:260) 
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G. Resu/ts 

in situ analysis was performed on the above twelve DNA sequences disclosed herein. The results from these 
analyses art as follows: 
(1) DNA2339-ll30(PRO178) 
5 In fetal lower limb, a distinctive expression pattern was observed at the connective tissue interface between 

skeletal muscle and bone (primitive periosteum). Expression was also seen adjacent to vascular tissue, thereby 
indicating a possible link with angiogenesis. In the body wall, a similar expression pattern to lower limb expression 
was observed. Expression was seen in the smooth muscle of the trachea. Also, expression was seen in the small 
intestine and stomach in smooth muscle/connective tissue of lamina propria. Cord vascular smooth muscle was 
10 also positive. The highly organized expression pattern in the developing limb, intestine and body wall suggests a 
distinctive role at these sites. Possibilities would include angiogenesis and patterning. 

Possible increased expression appeared in the medulla of the fetal thymus as well as in fetal brain cerebral 
cortex (conical neurones). The following fetal tissues did not show positive results: spinal cord, thyroid, adrenals, 
liver and placenta. 
15 AH adult tissues examined were negative. 



(2) DNA28497-I 130 (PRQ188) 

25 

In fetal lower limb, high expression was observed at sites of enchondral bone formation, in osteocytcs and 
in periosteum/perichondrium of developing bones. This distribution suggests a role in bone 
formation/differentiation. A faint increase in expression was seen over thyroid epithelial cells. In the body wall, 
20 high expression was observed in osteocytes as well as in the periosteum/perichondrium of developing bones. This 

30 

distribution suggests a role in bone formation and differentiation. No expression was seen in the following fetal 
tissues: thymus, trachea, brain (cerebral cortex), spinal cord, small intestine, adrenals, liver, stomach, placenta and 
cord. 

In adult tissues, expression was seen over benign breast epithelium, areas of apocrine metaplasia and 

35 

25 sclerosing adenosis. In addition, expression was seen over infiltrating breast ductal carcinoma cells. No expression 
was observed in adult liver, heart or hepatocellular carcinoma. 

Possible expression appeared in adult squamous epithelium of skin and in adult adrenal cortex. All other 
tissues were negative. Fetal multiblock tissues included: liver, kidney, adrenals, thyroid, lungs, heart, great vessels, 
40 small intestine, spleen, thymus, pancreas, brain, spinal cord, body wall, pelvis and lower limb. Adult multiblock 

30 tissues included: liver, kidney, adrenal, myocardium, aorta, spleen, lymph node, pancreas, lung and skin. 

(3) DNA30942-M34 (PRQ2121 

4 ^ Expression in Lung Carcinomas. Tumor Block, and Breast Carcinomas 

Expression was observed in mononuclear phagocytes in the normal chimp thymus, as well as in one out of 
one gastric carcinomas, one out of one colorectal cancers, two out or five breast cancers and one out of four lung 
35 cancers examined. Expression was observed by malignant cells in an osteosarcoma and a poorly differentiated 
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5 liposarcoma. A possible signal was seen in the malignant cells 0 r a testicular teratoma and one out of five breast 

cancers examined. In one of the lung cancers, a scattered signal was seen over a high endothelial venule within 
pulmonary lymphoid tissue. 

Fetal tissues examined (EI 2-E 16 weeks) included: placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
10 5 lUng ' hcarl > great vessels - <**ophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye. spinal cord, 

body wall, pelvis and lower limb. Adult human tissues examined included: liver, kidney, adrenals, myocardium, 
aorta, spleen, lung, skin, chondrosarcoma, eye, stomach, gastric carcinoma, colon, colonic carcinoma, renal cell 
carcinoma, prostate, bladder mucosa and gall bladder, and acetominophen induced liver injury and hepatic cirrhosis. 
15 ^ CSUS tissues examined « c, »d«i cerebral cortex (rm) and hippocampus (rm). Chimp tissues examined included: 

10 thyroid, parathyroid, ovary, nerve, tongue, thymus, adrenal gastric mucosa and salivary gland. 
Expression in Lung Adenocarcinoma and Squamous Carcinomas 

Eight adenocarcinomas and seven squamous lung carcinomas were examined. Actins were strongly positive 
20 10 311 tUm ° ri * indicatin S ^at all were suitable for in situ hybridization analysis. Expression was observed in six of 

the tumors as follows: 

15 6727-95 squamous carcinoma - strongly expressed over neoplastic epithelium 
9558-95 squamous carcinoma - expression over neoplastic epithelium 
25 1 2235 ~ 95 adenocarcinoma - expression over in situ and infiltrating tumor cells 

6545-95 & 4187-97 squamous carcinomas 

- expression over cells in tumor stroma, no expression seen over tumor cells 
20 1 2954-94 squamous carcinoma - possible weak expression over stromal cells 
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(4) DNA32286-llQlfPRmM } 
In fetal tissue, low level expression was seen throughout the mesenchyme. Moderate expression was observed 

in placental stromal ceils in membraneous tissues and in the thyroid. Low level expression was also seen in cortical 
neurones. Adult tissues were all negative. 

Fetal tissues examined (E12-EI6 weeks) included: placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, 
body wall, pelvis and lower limb. Adult tissues examined included: liver, kidney, adrenal, myocardium, aorta, 
spleen, lymph node, pancreas, lung and skin. 

(5) DNA33094-mt fPRQ217) 

30 A highly distinctive expression pattern was observed as follows: in the human embryo, expression was 

observed in the outer smooth muscle layer of the Gl tract, respiratory cartilage, branching respiratory epithelium, 
osteoblasts, tendons, gonad, in the optic nerve head and developing dermis. In the adult, expression was observed 
in the epidermal pegs of the chimp tongue, the basal epithelial/myoepithelial cells of the prostate and urinary 
bladder. Also, expression was seen in the alveolar lining cells of the adult lung, mesenchymal cells juxtaposed to 

35 erectile tissue in the penis and the cerebral cortex (probably glial cells). In the kidney, expression was only seen 
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in disease, in cells surrounding thyroidized renal tubules. 

Human fetal tissues examined (EI2-EI6 weeks) included: placenta, umbilical cord, liver, kidney, adrenals, 
thyroid, lung, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spina! 
cord, body wall, pelvis and lower limb. Adult human tissues examined included: kidney (normal and end stage), 
adrenals, myocardium, aorta, spleen, lymph node, gall bladder, pancreas, lung, skin, eye (including retina), prostate, 
bladder, and liver (normal, cirrhotic, acute failure). 

Non-human primate tissues examined included: Chimp tissues (salivary gland, stomach, thyroid, parathyroid, 
skin, thymus, ovary, lymph node): Rhesus Monkey tissues (cerebral cortex, hippocampus, cerebellum, penis). 

(6) DNA3322 1-1133 /PRfmm 

Expression was limited to vascular endothelium in fetal spleen, adult spleen, fetal liver, adult thyroid and adult 
lymph node (chimp). Additional site of expression was seen in the developing spinal ganglia. All other tissues 
were negative. 

Human fetal tissues examined (E12-E16 weeks) included: placenta, umbilical cord, liver, kidney, adrenals, 
thyroid, lung, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus. pancreas ; brain, eye, spinal 
cord, body wall, pelvis and lower limb. Adult human tissues examined included: kidney (normal and end-stage), 
adrenals, myocardium, aorta, spleen. lymph node, pancreas, lung, skin, eye (including retina), bladder, liver, 
(normal, cirrhotic, acute failure). Non-human primate tissues examined included: Chimp tissues (salivary gland, 
stomach, thyroid, parathyroid, skin, thymus, ovary, lymph node); Rhesus Monkey tissues (cerebral cortex, 
hippocampus, cerebellum, penis). 

(7) PNA35638-1141 (PRO?4S) 

Expression Pattern in Human Adult and Fetal Tissues 

Expression was observed in the endothelium lining a subset of fetal and placental vessels. Endothelial 
expression was confined to these tissue blocks. Expression was also observed over intermediate trophoblast cells 
of the placenta. All other tissues were negative. 

Fetal tissues examined (E12-E 16 weeks) included: placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
lung, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, 
body wall, pelvis and lower limb. Adult tissues examined included: liver, kidney, adrenals, myocardium, aorta, 
spleen, lymph node, pancreas, lung, skin, cerebral cortex (rm), hippocampus (rm), cerebellum (rm), penis, eye, 
bladder,stomach,gastriccarcinoraa.colon. colonic carcinoma, thyroid (chimp), parathyroid (chimp), ovary (chimp) 
and chondrosarcoma, acetominophen induced liver injury and hepatic cirrhosis. 

Expression in Inflamed Tissues (Psoriasis. IBD. Inflamed Kidney, Inflamed Lung. Hepatitis (Liver Block). Normal 
Tonsil. Adult and Chimp Multiblocks* 

This molecule has been shown to be immunostimulatory (enhances T lymphocyte proliferation in the MLR 
and costimulation) and has proinflammatory properties (induces a neutrophil infi Itrate in vivo). As indicated above, 
this molecule has been shown to be expressed on a subset of fetal vessels in the endothelium/intima and in the 
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placenta bui was not found to be expressed in a variety of normal adult human tissues or vessels in those tissues. 
An evaluation was performed for the expression of th is molecule in vessels of inflamed human tissues as compared 
to non-inflammed tissues, in summary, expression was seen in the endothelium/intima of large vessels in the lung 
afflicted with chronic inflammation, in the superficial dermal vessels of psoriatic skin, in arterioles in a specimen 
of chronic sclerosing nephritis and in capillaries including the perifollicular sinuses of tonsil. 

Expression was not observed in normal skin (human foreskin specimens), normal lung, inflamed (eight IBD 
specimens) or normal large bowel, chronically inflamed or cirrhotic liver, normal adult cardiac tissue, or adrenal 
gland. 

(8) DNA33473-1 176 (PRQ26H 
Expression Pattern in Human Adult and Fetal Tissues 

Strong expression was observed in dermal fibroblasts in normal adult skin. Strong expression was also seen 
in two cirrhotic livers, at sites of active hepatic fibrosis. In addition, moderate expression was seen over fasiculata 
cells of the adrenal cortex. Localization of expression supports a role for this molecule in extracellular matrix 
formation/turnover. 

1 5 Expression in Human Breast Carcinoma and Normal Breast Tissue, and in Lung Carcinoma 

A weak diffuse signal was seen in two breast tumors examined. No expression was seen on benign and 
malignant epithelial cells, but specific hybridization was observed in mesenchymal cells, particularly in areas of 
tissue repair including dystrophic ossification. The signal appears to be localized to the same cell population, 
however in some areas (breast tumor 02), the signal was significantly strong. Most positive cells have the 
morphology of fibroblasts, but smooth muscle cells appear to be negative. The signal was less intense in lung 
tumor tissue, however, this section showed less tissue repair compared with the breast tumor slides. Normal lung 
and kidney tissue were essentially negative. 

In summary, this study showed expression in mesenchymal cells involved in tissue repair and/or collagen 
deposition. The signal was particularly strong in benign fibroblast- like cells adjacent to cither infiltrating breast 
15 carcinoma cells or tissue destruction due to benign, inflammatory conditions (duct rupture). Of note, is the fact that 
deposition of benign osteoid seems to correlate with strong expression of RNA. 
Expression in Normal Human Colon and Colon Carcinoma 

None of the tissue sections showed a positive hybridization signal in tumor cells. Positive signals of variable 
intensity were observed in mesenchymal cells of either fibroblast or smooth muscle differentiation. Fibroblasts 
10 with a positive signal was observed adjacent to invasive tumor, if this tumor elicits a so called desmoplastic 
response (fibroblast proliferation with deposition of collagenous fibrosis). Positive fibroblasts were also seen in 
areas of tissue repair (granulation tissue or granulomatous response). Positive smooth muscle cells were seen in 
mostly arterial vessels of medium size. 

(9)DNA40628-12lfin>Ro™i) 
5 Expression in inflamed Human Tissues (Psoriasis, IBD. Inflamed Kidney. InflamedLung, Hepatitis, NormalTonsit. 
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Adult and Chimp Multibiocks) 

Expression was evaluated in predominantly inflamed human tissue with few normal human and non-human 
primate tissues. Expression was seen in every epithelial structure evaluated including the mucosal epithelium of 
the colon, bronchial large airway epithelium, oral mucosa (tongue), tonsillar crypt mucosa, placental mucosa, 
prostatic mucosa, glandular stomach mucosa, epithelial cells of thymic HassaH's corpuscles, hepatocytes, biliary 
epithelium, and placental epithelium. The only evidence for expression outside of an epithelial structure was weak 
low, inconsistent expression in the germinal centers of follicles in a tonsil with reactive hyperplasia. 

In non-human primate tissues (chimp): weak diffuse expression was seen in the epidermis of tongue 
epithelium; weak expression was seen in thymic epithelium of Hassall's corpuscles; and in the stomach, mild 
diffuse expression in the epithelium of the glandular mucosa was observed. 

In human tissues: 

(1) in liver (muhiblock including: chronic cholangitis, lobular hyperplasia, acetominophen toxicity), there was a 
diffuse, low to moderate, expression in hepatocytes and biliary epithelium. Expression was most prominent in 
perilobular/periportal hepatocytes. It was most prominent in biliary epithelium in sections of liver with chronic 
sclerosing cholangitis. 

(2) Weak expression was observed in psoriasis samples in the epidermis. 

(3) In lung with chronic interstitial pneumonia or chronic bronchitis, low diffuse expression was seen in the 
mucosal epithelium of large airways; weak diffuse expression was also seen in alveolar epithelium. There was no 
expression in the epithelium of the submucosal glands of bronchi/bronchioles. 

(4) Moderate diffuse expression was observed in both placental epithelium and in the mucosal epithelium of the 
gall bladder. 

(5) In prostate epithelium, low diffuse expression was seen. 

(6) High diffuse expression was observed in the epithelium of the tonsillar mucosa and crypts; the signal was 
highest in the mucosal cells which line the tonsillar crypts. There was weak inconsistent diffuse expression in the 
germinal centers of cortical foliclcs (B lymphocyte areas); however, in no other tissue evaluated with lymphoid 
structures or lymphocytic inflammation was there any expression in B lymphocytes. 

(7) In colon with inflammatory bowel disease and polyp/ad enomatous change: low expression in the mucosal 
epithelium was seen with expression greatest in the villi tips. In one specimen with a polyp, there was no evidence 
of increased expression in the dysplastic epithelium of the polyp as compared to the adjacent mucosa. There was 
no apparent expression in reactive mucosal iympohid tissue that was present in many of the sections. 

Tissues with no expression included: heart, peripheral nerve, and muscle (cardiac, smooth). 

(10) PNA4736S-1206 (PRfflM) 

Expression was observed in the fetus, in the fascia lining the anterior surface of the vertebral body. 
Expression was also seen over the fetal retina. Low level expression occurred over fetal neurones. All other tissues 
were negative. 
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5 (ll) DNA29)0Un?7f PRO7n) 

In fetal tissues: Expression was observed in developing lower limb bones at the edge of the canilagenous 
anlage (i.e. around the outer edge): in developing tendons, in vascular smooth muscle and in cells embracing 
developing skeletal muscle myocytes and myotubes. Expression was also observed at the epiphyseal growth plate. 
10 5 In fetal I*™?* 1 nodc > expression was seen in the marginal sinus of developing lymph nodes. Expression was 

observed in the subcapsular region of the thymic cortex, possibly representing either the subcapsular epithelial cells 
or the proliferating thymocytes that are found in this region. Expression was seen additionally in the following 
tissues: expression in the smooth muscle of the trachea; focal expression in cortical neurones in the brain cerebral 
15 COrtex; ex P rCiSl0n in the smooth muscle of the small intestine; generalized expression over the thyroid epithelium; 

10 expression in ductal plate cells of liver; expression in mural smooth muscle of the stomach; expression in the basal 
layer of squamous epithelium in fetal skin; expression in interstitial cells in trophoblastic villi in the placenta; and 
expression in wall of arteries and veins in the umbilical cord. Expression patterns suggest that this molecule may 
be involved in cell differentiation/proliferation. 

No expression was observed in fetal spleen, spinal cord, or adrenals. 
15 High expression was observed in the following sites: 

(1) chimp ovary - granulosa cells of maturing follicles, lower intensity signal was observed over thecal cells; 

(2) Chimp parathyroid - high expression was seen over chief cells; 

(3) Human fetal testis - moderate expression was seen over stromal cells surrounding developing tubules; 

(4) Human fetal lung - high expression was seen over chondrocytes in developing bronchial tree, and low level 
20 expression was seen over branching bronchial epithelium. 

Specific expression was not observed over the renal cell, gastric and colonic carcinomas. 

Fetal tissues examined (E12-F 16 weeks) included: placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, 
body wall, pelvis and lower limb. Adult tissues examined included: liver, kidney, adrenals, myocardium, aorta, 
35 25 Spleeru lymph nodc > P^creas, lung, skin, cerebral cortex (rm), hippocampus (rm), cerebellum (rm). penis, eye, 

biadder * stomach . g**™ carcinoma, colon, colonic carcinoma and chondrosarcoma, acelominophen induced liver 
injury and hepatic cirrhosis. 
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(12) DNA33087fPRfPI/>) 

Strong specific expression was seen in osteoblasts at all sites of enchondral and periosteal new bone 
formation. Additional sites of expression included the developing pulmonary arterial and aortic trunks. Otherwise, 
all fetal tissues were negative. Tissues examined included: placenta, umbilical cord, brain, spinal cord, eye. optic 
nerve, trachea, lung, heart thymus, liver, spleen, esophagus, small intestine, pancreas, adrenals, thyroid body wall 
45 and lower limb. 

Adult tissues examined were all negative and included: liver, kidney, adrenals, myocardium, aorta, spleen, 
35 lymph node, pancreas, lung and skin. All adult tissues in the multiblock were positive for beta-actin. 

This molecule's probable role is in control of bone matrix deposition and/or osteoblast growth. 
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EXAMPLE 63 
Use of PRO Polypeptides as a Hybridization Probe 
The following method describes use of a nucleotide sequence encoding PRO polypeptides as a hybridization 
probe. 

DNA comprising the coding sequence of full-length or mature PRO polypeptides (as shown in Figures 1,3, 
5, 7, 9, 1 1, 13, 15. 17, 19, 21, 23. 25. 27,29, 31, 33, 35, 37, 39, 41. 43, 45, 47, 49, 51, 53. 55, 57, 59, 61, 63. 65, 
67. 69. 71, 73, 75, 77, 79, 81, 83. 85. 87, 89, 91, 93. and 95, respectively, SEQ ID NOS: 3. 8, 13, 15, 20, 25, 30, 
35,40,45,50.55,61,66,71,76,84,89,97, 106, 111, 1 16, 126, 131, 136, 142, 147, 152, 154, 159, 161, 169. 180, 
182, 190, 192, 194, 196, 198, 200.202.204,213,215,217,219,221 and 226, respectively) or a fragment thereof 
is employed as a probe to screen for homologous DNAs (such as those encoding naturally-occurring variants of 
PRO) in human tissue cDNA libraries or human tissue genomic libraries. 

Hybridization and washing of filters containing either library DNAs is performed under the following high- 
stringency conditions. Hybridization of radiolabeled probe derived from the gene encoding a PRO polypeptide to 
the filters is performed in a solution of 50% formamide. 5x SSC, 0. 1 % SDS, 0. 1 % sodium pyrophosphate, 50 mM 
sodium phosphate, pH 6.8. 2x Denhardt's solution, and 1 0% dextran sulfate at 42*C for 20 hours. Washing of the 
filters is performed in an aqueous solution of 0.1 x SSC and 0, 1% SDS at 42°C. 

DNAs having a desired sequence identity with the DNA encoding full-length native sequence can then be 
identified using standard techniques known in the art. 

EXAMPLE 64 

Expression of Nu cleic Acid Encoding PRO Polypeptides in E. coii 
This Example illustrates preparation of an unglycosylated form of PRO polypeptides by recombinant 
expression in £ colt. 

The DNA sequence encoding PRO 1 87, PRO 1 95, PRO224.PRO30 1 , PR0364, PR07 1 3, PR0788, PRO 1 274, 
PROI286, PROl 303, PROJ3 12. PROI3 13, and PROl 376 (SEQ ID NOS: 20 f 30 r 50. 89. 1 16, 136, 152, 196. 198, 
202, 213, 215, and 217, respectively) was initially amplified using selected PCR primers. The primers should 
contain restriction enzyme sites that correspond to the restriction enzyme sites on the selected expression vector. 
A variety of expression vectors may be employed. An example of a suitable vector is pBR322 (derived from E. 
culi; see Bolivar et «/., Gene, 2: 95 (1977)), which contains genes for ampicillin and tetracycline resistance. Ilie 
vector was digested with restriction enzyme and dephosphorylated. The PCR-ampliried sequences were then 
ligated into the vector. The vector will preferably include sequences that encode an antibiotic-resistance gene, a 
trp promoter, a poly-His leader (including the first six SI II codons, poly-His sequence, and enterokinase cleavage 
site), the region encoding PR0187, PROJ95, PR0224, PRO301. PR0364. PR0713. PR0788, PR01274, 
PR0I286, PRO1303, PR0I3I2. PROI3 13, and PR01376. lambda transcriptional terminator, and an argU gene. 

The ligation mixture was then used to transform a selected E. coti strain using the methods described in 
Sambrook et a/., supra. Transformants were identified by their ability to grow on LB plates and antibiotic-resistant 
colonies were then selected. Plasmid DNA was isolated and confirmed by restriction analysis and DNA 
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^ sequencing. 

Selected clones were grown overnight in liquid culture medium such as LB broth supplemented with 
antibiotics. The overnight culture may subsequently be used to inoculate a larger-scale culture. The cells were then 
grown to a desired optical density, during which the expression promoter was turned on. 
10 5 After Cu,lurin S the ce!ls for several more hours, the cells were harvested by centrifugal ion. The cell pellet 

obtained by the cemrifugation was solubilized using various agents known in the art, and the soiubilized PROl 87, 

PROI95.PRO224,PRO301,PRO364.PRO713,PRO788.PRO1274,PROl286,PROI303,PROI3l2,PROI3l3, 
and PROI376 polypeptides were then purified using a metal-chclating column under conditions that allow tight 
binding of the polypeptide. 
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10 EXAMPLE 65 

Expression of Nucleic Acid Encoding PRO Polypeptides in Mammalian Cells 
This Example illustrates preparation of a potentially glycosylated form of PRO polypeptides by recombinant 
expression in mammalian cells. 

The vector, pRK5 (see. EP 307.247. published March 15, 1989), is employed as the expression vector. 
Optionally, the PRO DNA is ligated into pRK5 with selected restriction enzymes to allow insertion of the DNA 
encoding PRO polypeptides using ligation methods such as described in Sambrook et a/., supra. The resulting 
vector is called pRK5-(DNA encoding PRO). 

In one embodiment, the selected host cells are 293 cells. Human 293 cells (ATCC CCL 1 573) are grown to 
confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and optionally, 
20 nutrient components and or antibiotics. About 10 ^g DNA of pRK5-(DNA encoding PRO) is mixed with about 
I ^g DNA encoding the VA RNA gene (Thimmappaya et at, CeH, 31: 543 (1982)) and dissolved in 500 y\ of I 
DiMTris-HClOJ mMEDTA. 0.227 MCaCU. To this mixture is added, dropwise, 500 »\ of50mM HEPES( P H 
7.35), 280 mMNaCl. 1.5 mM NaP0 4 . and a precipitate is allowed to form for 10 minutes at 25«C. The precipitate 
is suspended and added to the 293 cells and allowed to settle for about four hours at 37X. The culture medium is 
35 25 aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are then washed with serum, 

free medium, fresh medium is added, and the cells are incubated for about 5 days. 

Approximately 24 hours after the transfections, the culture medium is removed and replaced with culture 
medium (alone) or culture medium containing 200 ^Ci/ml 3? S-cysteine and 200 ^Ci/ml ,3 S-methionine. After a 
1 2-hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto a 1 5% SDS 
30 gel. The processed gel may be dried and exposed to film for a selected period of time to reveal the presence of the 
PRO polypeptide. The cultures containing transfected cells may undergo further incubation (in serum-freemedium) 
and the medium is tested in selected bioassays. 

In an alternative technique, the gene encoding the PRO polypeptide may be introduced into 293 cells 
transiently using the dextran su Ifate method described by Somparyrac et at. , Proc. Natl. Acad. Sri , J2 : 7575 ( 1 9g i ). 
35 293 cells are grown to maximal density in a spinner flask and 700 ^g pRK5-(DNA encoding PRO) is added. The 
cells are first concentrated from the spinner flask by cemrifugation and washed with PBS. The DNA-dextran 
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precipitate is incubated on the cell pellet for four hours. The cells are treated with 20% glycerol for 90 seconds, 
washed with tissue culture medium, and re-introduced into the spinner flask containing tissue culture medium. 5 
A<g/m 1 bovine insulin, and 0. 1 ^g/ml bovine transferrin. After about four days, the conditioned media is centrifuged 
and filtered to remove cells and debris. The sample containing the expressed gene encoding the PRO polypeptide 
can then be concentrated and purified by any selected method, such as dialysis and/or column chromatography. 

In another embodiment, the gene encoding the PRO polypeptide can be expressed in CHO cells. The pRK5- 
(DNA encoding PRO) nucleic acid can be transfectcd into CHO cells using known reagents such as CaPO, or 
DEAE-dextran. As described above, the cell cultures can be incubated, and the medium replaced with culture 
medium (alone) or medium containing a radiolabel such as 35 S-methionine. After determining the presence of the 
PRO polypeptide, the culture medium may be replaced with serum-free medium. Preferably, the cultures are 
incubated for about 6 days, and then the conditioned medium is harvested. The medium containing the expressed 
PRO polypeptide can then be concentrated and purified by any selected method. 

Epitope-tagged gene encoding the PRO polypeptide may also be expressed in host CHO cells. The gene 
encoding the PRO polypeptide may be subcloned out of the pRK5 vector. The subclone insert can undergo PCR 
amplification to fuse in frame with a selected epitope tag such as a poly-His tag into a baculovirus expression 
vector. The gene insert encoding the poly-His-tagged-PRO polypeptide can then be subcloned into a SV40- driven 
vector containing a selection marker such as DHFR for selection of stable clones. Finally, the CHO cells can be 
transfected (as described above) with the SV40-driven vector. Labeling may be performed, as described above, 
to verify expression. The culture medium containing the expressed gene encoding the poly-His-tagged-PRO 
polypeptide can then be concentrated and purified by any selected method, such as by NP-chelate affinity 
chromatography. 

PROI72, PR0178. PROI79, PROI82, PROI88, PR0212.PR02I4, PR0216, PR0217, PR0224, PR0245, 
PR026I, PRO301. PR0356, PR0364, PR07I3, PR0788, PR0792, PR0865, PROU26, PROl 130, PROI244, 
PRO1246,PRO1274 r PRO1286.PROI294,PROI303,PROI304,PRO1376,andPRO1387 were stably expressed 
in CHO cells by the above described method. In addition, PRO 1 72, PRO 178, PROl 82, PR0231, PR0245, 
PRO301, PR0356 and PR0364 were expressed in CHO cells by a transient procedure. 

EXAMPLE 66 

Expression of Nucleic Acid Encoding PRO Polypeptides in Yeast 
The following method describes recombinant expression of the gene encoding PRO polypeptides in yeast. 
First, yeast expression vectors are constructed for intracellular production or secretion of the PRO polypeptide 
from the ADHl'GAPDH promoter. DNA encoding the PRO polypeptide and the promoter is inserted into suitable 
restriction enzyme sites in the selected plasm id to direct intracellular expression of the gene encoding the PRO 
polypeptide. For secretion, DNA encoding the PRO polypeptide can be cloned into the selected plasmid, together 
with DNA encoding the ADH2/GAPDH promoter, a native PRO polypeptide signal peptide or other mammalian 
signal peptide, or, for example, a yeast alpha-factor or inveitase secretory signal/leader sequence, and linker 
sequences (if needed) for expression of the gene encoding the PRO polypeptide. 
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Yeast cells, such as yeast strain ABI 10. can then be transformed with the expression plasmids described above 
and cultured in selected fermentation media. The transformed yeast supematants can be analyzed by precipitation 
with 1 0% trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels with Coomassie Blue 



stain. 



10 



Recombinant PRO polypeptides can subsequently be isolated and purified by removing the yeast cells from 
the fermentation medium by centrifugal ion and then concentrating the medium using selected cartridge filters. The 
concentrate containing the PRO polypeptide may further be purified using selected column-chromatography resins. 

EXAMPLE 67 

Expression of Nucleic Acid E ncoding PR O P olypeptides in Bacutovirus-lnfected Insect Cells 
The following method describes recombinant expression in Baculovirus-infected insect cells. 
The sequence coding for the PRO polypeptide is fused upstream of an epitope tag contained within a 
baculovirus expression vector. Such epitope tags include poly-His tags and immunoglobulin tags (like Fc regions 
of IgG). A variety of plasmids may be employed, including plasmids derived from commercially available 
plasm ids such as pVI . 1 393 (Novagen). Briefly, the sequence encoding the PRO polypeptide or the desired portion 
15 of the coding sequence of the PRO polypeptide [such as the sequence encoding the extracellular domain of a 
transmembrane protein or the sequence encoding the mature protein if the protein is extracellular] is amplified by 
PCR with primers complementary to the 5' and 3' regions. The 5' primer may incorporate flanking (selected) 
restriction enzyme sites. The product is then digested with those selected restriction enzymes and subcloned into 
the expression vector. 

} -0 Recombinant baculovirus is generated by co-transfecting the above plasmid and BaculoGoldTM virus DNA 

(Pharmingen^ntoS/^^ 

from GIBCO-BRL). After 4 - 5 days of incubation at 28 °C, the released viruses are harvested and used for further 
amplifications. Viral infection and protein expression are performed as described by O'Reilley et aL Baculovirus 
Expression Vectors: A l aboratory Manual fOxford- Oxford University Press (1994)). 

5 Expressed poly-His tagged-PRO polypeptides can then be purified, for example, by Ni ---chelate affinity 

chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells asdescribed by Rupert 
et ai t Nature, 362: 1 75- 1 79 (1993). Briefly. Sf9 cells are washed, rcsuspended in sonication buffer (25 ml Hepes, 
pH 7.9; 12.5 mM MgCK; 0.1 mM EDTA; 10% glycerol; 0.1% NP^O; 0.4 M KCI), and sonicated twice for 20 
seconds on ice. The sonicates are cleared by centrifugation, and the supernatant is di luted 50-fold in loading buffer 

0 (50 mM phosphate, 300 mM NaCl. 10% glycerol, P H 7.8) and filtered through a 0.45 »m filter. A Ni ^NTA 
agarose column (commercially available from Qiagcn) is prepared with a bed volume of 5 ml, washed with 25 ml 
of water and equilibrated with 25 ml of loading buffer. The filtered cell extract is loaded onto the column at 0.5 
ml per minute. Tne column is washed to baseline A 390 with loading buffer, at which point fraction collection is 
started. Next, the column is washed with a secondary wash buffer (50 mM phosphate; 300 mM NaCl, 10% 

5 glycerol, pH 6.0), which elutes non-spec ifically-bound protein. After reaching an A 2W baseline again, the column 
is developed with a 0 to 500 mM imidazole gradient in the secondary wash buffer. One ml fractions are collected 
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and analyzed by SDS-PAG E and silver stain ing or Western blot with N i : *-NT A -conjugated to alkaline phosphatase 
(Qiagen), Fractions containing the eluted His l0 -tagged-PRO polypeptide are pooled and dialyzed against loading 
buffer. 

Alternatively, purification of the IgG-tagged (or Fc taggedfPRO polypeptide can be performed using known 
chromatography techniques, including for instance. Protein A or protein G column chromatography. 

PRO 172, PRO 178, PR0214, PR02I6, PR023 1 , PR0235, PR0269, PRO301, PR0356, PR0538, PR07I9, 
and PR01376 were expressed in baculovirus infected Sf9 insect cells. While expression was actually performed 
in a 0.5-2 L scale, it can be readily scaled up for larger (e.g., 8 L) preparations. The proteins are expressed as an 
IgG construct (immunoadhesin). in which the protein extracellular region is fused to an IgGl constant region 
sequence containing the hinge, CH2 and CH3 domains and/or in poly-His tagged forms. 

Following PCR amplification, the respective coding sequences are subcloned into a bacuiovirus expression 
vector (pb.PH.IgG for IgG fusions and pb.PH.Hisx for poly-His tagged proteins), and the vector and BaculogoldW 
baculovirus DNA (Pharmingen) are co-transfected into 105 Spodopiera frugipcrda ("SiP") cells (ATCC CRL 
1711), using Lipofectin (Gibco BRL). pb.PH.IgG and pb.PH.His are modifications of the commercially available 
baculovirus expression vector pVL 1393 (Pharmingen), with modified poly! inker regions to include the HisorFc 
tag sequences. The cells are grown in Hink's TNM-FH medium supplemented with 10% FBS (Hyclone). Cells 
are incubated for 5 days at 28 °C. The supernatant is harvested and subsequently used for the firs! viral 
amplification by infecting Sf9 cells in Hink's TNM-FH medium supplemented with 10% FBS at an approximate 
multiplicity of infection (MOI) of 1 0. Cells are incubated for 3 days at 28°C. The supernatant is harvested and 
the expression of the constructs in the baculovirus expression vector is determined by batch binding of 1 ml of 
supernatant to 25 ml of Ni 2 '-NTA beads (QIAGEN) for histidine tagged proteins or Protein-A Sepharose CL-4B 
beads (Pharmacia) for IgG tagged proteins followed by SDS-PAGE analysis comparing to a known concentration 
of protein standard by Coomassie blue staining. 

The first viral amplification supernatant is used to infect a spinner culture (500 ml) of Sf9 cells grown in 
ESF-921 medium (Expression Systems LLC) at an approximate MOI of 0.1. Cells arc incubated for 3 days at 
28°C. The supernatant is harvested and filtered. Batch binding and SDS-PAGE analysis is repeated, as necessary, 
until expression of the spinner culture is confirmed. 

The conditioned medium from the transfected cells (0.5 to 3 L) is harvested by centrifugation to remove the 
cells and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein construct is purified 
using a Ni 2 *-NTA column (Qiagen). Before purification, imidazole is added to the conditioned media to a 
concentration of 5 mM. The conditioned media is pumped onto a 6 ml Ni 2 '-NTA column equilibrated in 20 mM 
Hepes, pH 7.4, buffer containing 0.3 M NaCI and 5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. After 
loading, the column is washed with additional equilibration buffer and the protein eluted with equilibration buffer 
containing 0.25 M imidazole. The highly purified protein is subsequently desalted into a storage buffer containing 
1 0 mM Hepes, 0. 1 4 M NaCI and 4% mannitol, pH 6.8, with a 25ml G25 Superfine (Pharmacia) column and stored 
at -80°C. 

Immunoadhesin (Fc containing) constructs of proteins are purified from the conditioned media as follows. 
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5 The conditioned media is pumped onto a 5 ml Protein A column (Pharmacia) which has been equilibrated in 20 mM 

Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer before 
elutionwith 1 00 mM citric acid, pH 3.5. Tliee luted protein is immediately neutralized by collecting I ml fractions 
into tubes containing 275 ml of 1 M Tris buffer, pH 9. The highly purified protein is subsequently desalted into 
10 5 St0rage buffer 35 descri ** d ab °ve for the poly-His tagged proteins. The homogeneity of the proteins is verified by 

SDS polyacrylamide gel (PEG) electrophoresis and N-terminal amino acid sequencing by Edman degradation. 

Alternatively, a modified bacuiovirus procedure may be used incorporating high-5 cells. In this procedure, 
the DNA encoding the desired sequence is amplified with suitable systems, such as Pfu (Stratagene), or fused 
15 upstream (5'-of) of an epitope tag contained with a bacuiovirus expression vector. Such epitope tags include 

10 poly-His tags and immunoglobulin tags (like Fc regions oflgG). A variety of piasmidsmay be employed, including 
plasmids derived from commercia II y available plasmids such as pIE I - 1 (Novagen). The pIE 1 - 1 and pIE I -2 vectors 
are designed for constitutive expression of recombinant proteins from the bacuiovirus ie! promoter in 
2Q stably-transformed insect cells. The plasmids differ only in the orientation of the multiple cloning sites and contain 

all promoter sequences known to be important for ie 1-mediated gene expression in uninfected insect cells as well 
15 as the hr5 enhancer element. pIEl- 1 and pIEl-2 include the translation initiation site and can be used to produce 
fusion proteins. Briefly, the desired sequence or the desired portion of the sequence (such as the sequence encoding 
the extracellular domain of a transmembrane protein) is amplified by PCR with primers complementary to the 5' 
and 3" regions. The 5' primer may incorporate flanking (selected) restriction enzyme sites. The product is then 
digested with those selected restriction enzymes and subcloned into the expression vector. For example, derivatives 
20 ofplEl-l can include the Fc region of human IgG (pb.PH.IgG) or an 8 histidine (pb. PH. His) tag downstream (3'-of 
the desired sequence). Preferably, the vector construct is sequenced for confirmation. 

High-5 cells are grown toa confluency of 50% under the conditions of, 27°C\ no CO,, NO pen/strep. For each 
150 mm plate, 30 ^g of plE based vector containing the sequence is mixed with 1 ml Ex-Cell medium [Media: 
Ex-Cell 401 + 1/100 L-Glu JRH Biosciences #1440 1-78 P (note: this media is light sensitive)], and in a separate 
25 tube, IOO^ofCelIFectin[CellFECTO , m | 0 fEx-Ccll 

medium. The two solutions are combined and allowed to incubate at room temperature for 15 minutes. 8 ml of 
Ex-Cell media is added to the 2 ml of DNA/CeilFECTIN mix and this is layered on high-5 cells that have been 
washed once with Ex-Cell media. The plate is then incubated in darkness for I hour at room temperature. The 
DNA/CellFECTIN mix is then aspirated, and the cells are washed once with Ex-Cell to remove excess 
4 ° 30 CeIlF£ CTIN, 30 ml of fresh Ex-Cell media is added and the cells are incubated for 3 days at 28°C The supernatant 

is harvested and the expression of the sequence in the bacuiovirus expression vector is determined by batch binding 
of 1 ml of supernatant to 25 ml of Ni =*-NTA beads (QIAGEN) for histidine tagged proteins or Protein-A Sepharose 
CL-4B beads (Pharmacia) for IgG tagged proteins followed by SDS-PAGE analysis comparing to a known 
concentration of protein standard by Coomassic blue staining. 
35 The conditioned media from the transfected cells (0.5 to 3 L) is harvested by centrifugation to remove the cells 

and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein comprising the sequence 
is purified using a Ni 2 "-NTA column (Qiagen). Before purification, imidazole is added to the conditioned media 
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to a concentration of 5 mM. The conditioned media is pumped onto a 6 ml Ni 2 ~-NTA column equilibrated in 20 
mM Hepes, pH 7.4, buffer containing 0.3 M NaCI and 5 mM imidazole at a flow rate of 4-5 mt'min. at 48 °C. After 
loading, the column is washed with additional equilibration buffer and the protein elutcd with equilibration buffer 
containing 0.25 M imidazole. The highly purified protein is then subsequently desalted into a storage buffer 
containing 1 0 mM Hepcs, 0.14M NaCI and 4% mannitol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column 
and stored at -80°C. 

Immunoadhesin (Fc containing) constructs of proteins are purified from the conditioned media as follows. 
The conditioned media is pumped onto a 5 ml Protein A column (Pharmacia) which has been equilibrated in 20 mM 
Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer before 
elution with 100 mM citric acid, pH 3.5. The eluted protein is immediately neutralized by collecting 1 ml fractions 
into tubes containing 275 ml of 1 M Tris buffer, pi I 9. The highly purified protein is subsequently desalted into 
storage buffer as described above for the poly-His tagged proteins. The homogeneity of the sequence is assessed 
by SDS polyacrylamidc gels and by N-terminal amino acid sequencing by Edman degradation and other analytical 
procedures as desired or necessary. 

PR0172, PROI78,PR0179, PROJ82, PR0187, PR0188,PR02IZ PR02I6, PR0217, PR0224, PR023I, 
PR0235, PR0269, PR0287, PRO30I, PR0323, PR033I, PR0356, PR0364. PR0526, PR0538, PR07I3, 
PR077),PR0788,PR0792,PR0812, PR0865, PRO 1075, PROl i54 ? PRO1244,PROI286,PRO1304,PRO1312, 
PRO 1376, PRO 1 387, and PRO 1561 were successfully expressed by the above modified baculovirus procedure 
incorporating high-5 cells. 

EXAMPLE 68 
Preparation of Antibodies that Bind PRO Polypeptides 

This Example illustrates preparation of monoclonal antibodies that can specifically bind PRO polypeptides. 

Techniques for producing the monoclonal antibodies are known in the art and are described, for instance, in 
Goding, supra. Immunogcns that may be employed include purified PRO fusion proteins containing PRO 
polypeptides, and cells expressing the gene encoding the PRO polypeptide on the cell surface. Selection of the 
immunogen can be made by the skilled artisan without undue experimentation. 

Mice, such as Balb/c, are immunized with the PRO polypeptide immunogen emulsified in complete Freund's 
adjuvant and injected subcutaneous!}' or intraperitoneally in an amount from 1 to 100 micrograms. Alternatively, 
the immunogen is emulsified in MPI .-TDM adjuvant (Ribi Immunochemical Research, Hamilton, MT)and injected 
into the animal's hind foot pads. The immunized mice are then boosted 10 to 12 days later with additional 
immunogen emulsified in the selected adjuvant. Thereafter, for several weeks, the mice may also be boosted with 
additional immunization injections. Serum samples may be periodically obtained from the mice by retro-orbital 
bleeding for testing in EL1SA assays to detect anti-PRO antibodies. 

After a suitable antibody titer has been detected, the animals "positive" for antibodies can be injected with a 
final intravenous injection of the PRO polypeptide. Three to four days later, the mice are sacrificed and the spleen 
cells are harvested. The spleen cells are then fused (using 35% polyethylene glycol) to a selected murine myeloma 
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eel! line such as P3X63AgU.I, available from ATCC, No. CRL 1597. The fusions generate hybridoma cells that 
can then be plated in 96-well tissue culture plates containing HAT medium to inhibit proliferation of non-fused 
cells, myeloma hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an EUSA for reactivity against the PRO polypeptide. Determination 
of "positive" hybridoma cells secreting the desired monoclonal antibodies against the PRO polypeptide is within 
the skill in the art. 

The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c mke to produce ascites 
containing the antt-PRO monoclonal antibodies. Alternatively, the hybridoma cells can be grown in tissue-culture 
flasks or roller bottles. Purification of the monoclonal antibodies produced in the ascites can be accomplished using 
ammonium-sulfate precipitation, followed by gel-exclusion chromatography. Alternatively, affinity 
chromatography based upon binding of antibody to protein A or protein G can be employed. 



20 



25 



30 



35 



40 



45 



50 



Deposit of Material 

The following material(s) has/have been deposited with the American Type Culture Collection, 10801 





University Blvd., Manassas, VA 201 10-2209, USA (ATCC): 




15 


Material 


ATCC Deo. No. 


Deoosit Date 




DNA35916-H6I 


209419 


October 28, 1997 




DNA23339-1 130 


209282 


September I8 ; 1997 




DNA16451-1388 


209776 


April 14, 1998 




DNA27865-J09! 


209296 


September 23, J 997 


20 


DNA27864.il 55 


209375 


October 16, 1997 




DNA28497-1I30 


209279 


September 18, 1997 




DNA26847-1395 


209772 


April 14, 1998 




DNA30942-I134 


209254 


September 16, 1997 




DNA32286-119I 


209385 


October 16, 1997 


25 


DNA33094-II3I 


209256 


September 16, 1997 




DNA3322I-1133 


209263 


September 16, 1997 




DNA34434-1I39 


209252 


September 16, 1998 




DNA35558-I167 


209374 


October 16, 1997 




DNA35638-I141 


209265 


September 16, 1997 


30 


DNA33473.1176 


209391 


October 17, 1997 




DNA38260-J180 


209397 


October 17, 1997 




DNA39969-1I85 


209400 


October 17, 1997 




DNA40628-I2I6 


209432 


November 7, 1997 




DNA35595-I228 


209528 


December 10, 1997 


35 


DNA4098I-1234 


209439 


November 7, 1997 




DNA47470-1130-P1 


209422 


October 28, 1997 
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DNA47365-1206 


209436 


DNA44I84-13I9 


209704 


DNA48613-1268 


209752 


DNA29101-II22 


209653 


DNA49646-I327 


209705 


DNA49829-I346 


209749 


DNA56405-1357 


209849 


DNA56352-1358 


209846 


DNA59205-1421 


203009 


DNA53974-1401 


209774 


DNA57689-1385 


209869 


DNA60615-I483 


209980 


DNA598 14-1486 


203359 


DNA5984 6-1503 


209978 


DNA64883-1526 


203253 


DNA64885-1529 


203457 


DNA64889-I54) 


203250 


DNA64903-1553 


203223 


DNA64905-1558 


203233 


DNA65409-1566 


203232 


DNA65406-1567 


203219 


DNA6 1873- 1574 


203132 


DNA64966-1575 


203575 


DNA67300-I605 


203163 


DNA68872-I620 


203160 


DNA76538-1670 


203313 


DNA33087 


203381 



PCT/US99/28313 

November 7. 1997 
March 26, 1998 
April 7, 1998 
March 5,1998 
March 26, 1998 
April 7, 1998 
May 6, 1998 
May 6, 1998 
June 23, 1998 
April 14, 1998 
May 14, 1998 
June 16, 1998 
October 28, 1998 
June 16, 1998 
September 9, 1998 
November3, 1998 
September 9, 1998 
September 15, 1998 
September 15, 1998 
September 15, 1998 
September 15, 1998 
August 18, J 998 
January 12, 1999 
August 25, 1998 
August 25, 1998 
October 6, 1998 
October 16, 1997 



This deposit was made under the provisions of the Budapest Treaty on the International Recognition of the 
Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest Treaty). 
This assures maintenance of a viable culture of the deposit for 30 years from the date of deposit. The deposit will 
be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreement between 
Genentech, Inc., and ATCC which assures permanent and unrestricted availability of the progeny of the culture 
of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open to the public of any U.S. 
or foreign patent application, whichever comes first, and assures availability of the progeny to one determined by 
the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35 USC §122 and the 
Commissioner's rules pursuant thereto (including 37 CFR §1.14 with particular reference to 886 OG 638). 
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5 The assignee of the present application has agreed that if a culture of the materiat(s) on deposit should die or 

be lost or destroyed when cultivated under suitable conditions, the material(s) will be promptly replaced on 
notification with another of the same. Availability of the deposited material(s) is not to be construed as a license 
to practice the invention in contravention of the rights granted under the authority of any government in accordance 
10 5 with its patent laws. 

The foregoing written specification is considered to be sufficient to enable one skilled in the art to practice 
the invention. The present invention is not to be limited in scope by the construct(s) deposited, since the deposited 
embodiment(s) is/are intended as single illustrations) of certain aspects of the invention and any constructs that 
15 m functionaI| y equivalent are within the scope of this invention. The deposit of material(s) herein does not 

10 constitute an admission that the written description herein contained is inadequate to enable the practice of any 
aspect of the invention, including the best mode thereof, nor is it to be construed as limiting the scope of the claims 
to the specific illustrations that it represents. Indeed, various modifications of the invention in addition to those 
20 Sh ° Wn ^ described herein win bec °™ apparent to those skilled in the art from the foregoing description and fall 

within the scope of the appended claims. 



25 



30 



35 



40 



45 



50 



200 



55 



Claims 

THIS PAGE BLANK (uspro) 

5 



10 



15 



20 



25 



30 



35 



40 



45 



55 



WO 00/32221 PCT/US99/28313 - 

5 WHAT IS CLAIMEHK. 

I. A composition comprising a PR0172, PR0178, PR0179, PR0182, PROJ87, PR0188, PR0195, 
PR02I2. PR0214. PR0217, PR0224, PR0231, PR0235, PR0245. PR026J, PR0269, PR0287, PRO30I, 
PR0323, PR033I. PR0356, PR0364, PR0526, PR0538, PR0713, PR07I9, PR0771. PR0788, PR0792, 

W PR0812, PR0865, PRO1075, PRO! 126, PROU30, PROH54. PR01244, PROI246. PROI274, PR01286, 

PR01294, PRO1303, PRO1304, PR01312, PR01313, PROI376, PR01387, PROI56! or PR02I6 polypeptide 
or agonist or antagonist thereof, in admixture with a pharmaceutical ly acceptable carrier. 

15 2 ' ^ composition of Claim 1 comprising a therapeutically effective amount of said polypeptide or said 

agonist or antagonist thereof. 
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3. The composition of Claim !, wherein the agonist is an anti-PRO!72, ami-PROl78, anti-PR0179. ami- 
PROl 82,an ti-PRO 1 87.anti-PRO 1 88, ant i-PROl 95, anti-PR02 1 2, anti-PR02 1 4, anti-PR02 1 7,anti-PR0224,anti- 
PR023 1 , anti-PR0235. anti-PR0245.ami-PR026 1 ,anti-PRO269,anti-PRO287,ami-PRO30 1 , ami-PR0323, anti- 
PR °331,ami-PR0356.anti-PR0364.anti-PR0526^ 

PRO788,anti.PRO792.anti.PRO8i2,anti-PRO865,ami-PROl075,ami-PRO1126,ami-PROII30,ami.HROII54, 
™i-M*OI244.anti-PROl246^ 

PROI312, ami-PROl3!3, anti-PROI376, anti-PR01387, anti-PRO!56l or anti-PR0216 antibody. 

4. The composition of Claim 1 . wherein the antagonist is an anti-PRO 1 72, anti-PRO ! 78. anli-PRO 1 79, anti- 
PRO 1 82, anti-PRO 1 87 T anti-PRO 1 88. ant i-PRO 

PRO231,anti-PRO235.anti-PRO245.anti-PRO261 > anti-PRO269,amHPRO287,anti-PRO30l,anti.PRO323^^ 
PR033 1 , ami-PR0356. anti-PR0364. ami-PR0526.anli-PR0538,anti-PR07 I3,anti-PR07 1 9,anti-PR077 1 . ami- 
PR0788. anti-PR0792,ami-PR08 12. ami-PR0865, anti-PRO 1 075, anti-PRO 1 1 26,anti-PROI 1 30,anti-PRO 1 1 54, 
Mti-PROI244.ami-PROI246.am^ 

PR01312. anti-PROl3l3, anti-PRO!376, anti-PROI387, anti-PRO!561 oranti-PR0216 antibody. 



5. The composition of Claim 1 further comprising a cardiovascular, endothelial, angiogenic or angiostatic 



agent. 



6. A method of preparing the composition of Claim I comprising admixing a PR0172, PROI 78, PROI79, 
PR0182, PR0187, PR0188, PROI95, PR02I2, PR02I4, PR0217, PR0224 ; PR0231, PR0235, PR0245. 
PR0261, PR0269. PR0287, PRO30I. PR0323, PR0331, PR0356, PR0364, PR0526, PR0538, PR0713, 
PR07I9.PR0771, PR0788, PR0792. PR0812, PR0865, PRO1075, PROI 126,PROl 130.PRO1 154. PR01244, 
PR01246, PROI274. PR01286. PROI294, PROI303, PRO1304. PR01312, PROI3I3, PROI376, PROI387, 
PR01561 or PR0216 polypeptide or agonist or antagonist thereof, with a pharmaceutical ly acceptable carrier. 
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7. An article of manufacture comprising: 

(1) composition comprising (a) a PROI72, PR0178, PR0179, PR0182, PR0187, PROI88, PROI95, 
PR02I2. PR0214, PR0217, PR0224. PR023I, PR0235, PR0245. PR026I ; PR0269, PR0287, PRO301, 
PR0323, PR033I, PR0356, PR0364, PR0526, PR0538, PR0713, PR07I9, PR0771, PR0788. PR0792, 
PR0812, PR0865, PRO1075, PROl 126, PROU30 ; PROl 154, PR01244, PR01246, PROI274, PR01286, 
PROI294,PROI303,PROl304,PRO1312,PRO13l3.PRO1376. PRO 1 3 87, PRO 156 1 or PR02 16 polypeptide, 
(b) an agonist of a PROI72, PR0178. PROI79, PROI82, PROI87, PROI88, PR0195, PR02I2, PR0214, 
PR0217, PR0224, PR0231. PR0235. PR0245, PR0261, PR0269, PR0287, PRO301, PR0323, PR0331, 
PR0356, PR0364, PR0526, PR0538, PR07I3, PR07I9, PR077I, PR0788, PR0792, PR0812. PR0865, 
PRO1075, PROl 126, PROI 130, PROl 154, PR01244, PROI246, PR01274, PROI286, PR01294, PRO1303, 
PRO1304, PROI3 12, PROI313, PR01376. PR01387, PROI561 or PR02 1 6 polypeptide, or(c) an antagonist of 
a PR0172, PR0178, PR0179, PR0182, PR0187, PR0188, PR0195, PR0212, PR0214, PR02I7, PR0224, 
PR0231, PR0235, PR0245, PR0261, PR0269, PR0287, PRO30I, PR0323, PR0331, PR0356, PR0364, 
PR0526, PR0538, PR0713, PR0719. PR0771, PR0788, PR0792, PR08I2, PR0865, PRO1075, PROl 126, 
PROl 130, PROH54, PR01244, PROI246. PR01274, PROI286, PR01294, PRO1303, PRO1304, PR013I2. 
PR01313. PR01376, PR01387, PR01561 or PR02I6 polypeptide, in admixture with a pharmaceutical ly 
acceptable carrier; 

(2) a container containing said composition; and 

(3) a label affixed to said container, or a package insert included in said container referring to the use of said 
composition in the treatment of a cardiovascular, endothelial, and angiogenic disorder. 

8. The article of manufacture of Claim 7, wherein said agonist is an anti-PRO 172, anti-PRO 1 78, anti- 
PROI 79, anti-PRO 1 82, anti-PROI 87. anti-PR 

PR0224,anti-PR023 1 ,anti-PR0235.anti-PR0245, antH^ 

PR0323, anti-PR033 1 , anti-PR0356.anti-PR0364,anti-PR0526,anti-PR053 8 r anti-PR07 13, anti-PR07 1 9, ant i- 
PR077 1 , ami-PR0788,anti-PR0792. anti-PR08 1 2, anti-PR0865, anti-PRO 1 075, anti-PRO II 26, anti-PROM 30, 
anti-PROI 1 54, anti-PRO 1 244, anti-PRO 1246, anti-PRO 1274. ami-PROl286,a^ti-PR01294,anti-PRO 1 303, ami- 
PRO1304,anti-PRO13I2,ami-PRO1313,ami-PRO1376 ? ami-PRO1387,anti-PROI561oranti-PRO2l6antibody. 

9. The article of manufacture of Claim 7, wherein said antagonist is an anti-PRO 1 72, anti-PRO 1 78, anti- 
PRO 1 79,anti-PRO 1 82,ami-PRO 1 87.anti-PRO 1 88,anti-PRO 1 95, anti- PR02 1 2, ami- PR02 1 4, anti-PR02 1 7, anti- 
PRO224,anti-PRO23l,anti.PRO235.ant^PRO245,anti-PRO261,anti-PRO269,anti-PRO287 f anti-PRO301.anti- 
PR0323,anti-PR033 1 ,anti-PR0356.anii-PR0364, anti-PR0526, anti-PR0538, anti-PR07 1 3, anti-PR07 1 9,anti- 
PRO771,anti-PRO788,anti-PRO792.anti-PRO81Zami-PRO865.anti-PRO1075,anti-PROn26,anti-PROn30, 
anti-PRO 11 54, anti-PRO 1 244, anti-PRO 1 246, anti-PRO 1 274,anti-PRO 1 286, anti-PRO 1 294 , anti-PRO 1 303 , anti- 
PR 01 30Aanii-PROl 3 1 2, anti-PROI 3 13, ami- PROm^ 
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10. The article of manufacture of Claim 7. wherein said composition comprises a therapeutically effective 
amount of said polypeptide or agonist or antagonist thereof, in admixture with said pharmaceutical^ acceptable 



carrier. 



10 IK Ameth ^ forid cmifyinganagomstofaPROl72,PROI78 t PR0179.PROl82, PR0187, PR0188, 

PR0195, PR0212, PR02I4, PR0217, PR0224, PR0231, PR0235, PR0245, PR0261, PR0269, PR0287, 
PRO301, PR0323, PR033I, PR03S6, PR0364, PR0526, PR0538. PR07I3, PR07I9, PR0771, PR0788, 
PR0792. PROSI2, PROS65, PRO1075, PR01I26, PRO1130, PROl 154, PR01244, PROI246, PR01274, 
PROI286, PR01294, PROI303, PROI304. PR01312, PR01313, PROI376, PR01387, PR01561 or PR02I6 
polypeptide comprising: 

(a) contacting cells and a test compound to be screened under conditions suitable for the induction of a 
cellular response normally induced by a PR0172, PROI78. PROI79, PROI82. PROI87, PROJ88, PROI95, 
PR0212, PR0214, PR0217. PR0224, PR023I, PR0235, PR0245, PR026I. PR0269, PR0287, PRO30I, 
PR0323, PR033I, PR0356, PR0364. PR0526, PROS38, PR07I3, PR07I9. PR0771, PR0788, PRO792! 
PR08I2, PROS65, PROI075, PRO 1 126, PROl 130, PROII54, PROI244, PR01246, PR01274, PRO^ 
PR01294, PROI303, PROJ304, PROI3 12, PR013I3, PROI376, PR01387, PR0156I or PR02I6 polypeptide; 



and 



(b) determining the induction of said cellular response to determine if the test compound is an effective 
agonist, wherein the induction of said cellular response is indicative of said test compound being an effective 
agonist. 

12. The method of Claim 1 1, wherein the cellular response normally induced by said PROI72, PROI78, 
PROI79, PR0182, PR0187, PR0188, PROI95. PR0212, PR0214, PR0217. PR0224, PR023I. PR0235, 
PR0245, PR0261, PR0269, PR0287, PRO301, PR0323. PR0331, PR0356. PR0364, PR0526, PR0538, 
PR0713, PR0719, PR077I. PR0788. PR0792, PROS12. PR0865, PROI075, PROl 126, PROI 130. PROl 154, 
PR01244, PROI246, PROI274. PR01286, PR01294, PROI303, PRO1304, PROI3I2, PROf313/PROl376! 
PR01387, PR01561 or PR02 1 6 polypeptide is stimulation of cell proliferation. 

13. A method for identifying a compound that inhibits an activity of a PROI72, PROI78, PR0179, 
PR0182, PR0187, PR0188. PR0195. PR0212, PR02I4, PR0217, PR0224. PR023I, PR0235, PR0245,' 
PR0261, PR0269. PR0287, PRO30I. PR0323, PR033I. PR0356, PR0364. PR0526, PR0538, PR0713,' 

PR0719,PR077I,PR0788.PR0792.PR08I2,PR0865.PR01075,PR01I26,PR01130,PR01154.PROI244, 
PROI246, PR01274, PR01286, PROI294, PROI303, PRO1304. PR01312, PR013I3. PROI376, ?ROmi[ 
PR0156I or PR021 6 polypeptide comprising contacting a test compound with said polypeptide under conditions 
andforatimesufficicnt to allow the test compound and polypeptide to interact and determining whether the activity 
of said polypeptide is inhibited. 
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14. A method for identifying a compound the inhibits an activity of a PRO 172. PRO J 78. PRO 179. PRO 1 82, 
PR0187, PR0188, PROI95. PR0212, PR0214. PR0217, PR0224, PR023I. PR0235, PR0245, PR0261, 
PR0269. PR0287. PRO301, PR0323, PR033I, PR0356, PR0364, PR0526, PR0538, PR0713, PR07I9, 
PRO771,PRO788,PRO792,PRO812,PRO865,PRO1075, PROI 126,PR01 130,PRO! 154. PRO 1244, PRO 1246, 
PROI274,PRO1286,PRO1294,PRO1303,PROI304,PRO1312, PROI313, PROI376, PROI387, PR0156»or 
PR02 16 polypeptide comprising the steps of: 

(a) contacting cells and a test compound to be screened in the presence of said polypeptide under conditions 
suitable for the induction of a cellular response normally induced by said polypeptide; and 

(b) determining the induction of said cellular response to determine if the test compound is an effective 
antagonist. 

15. The method of Claim 14, wherein the cellular response normally induced by said polypeptide is 
stimulation of cell proliferation. 

1 6. A method for identifying a compound that inhibits the expression of a PRO 1 72, PRO 1 78, PRO 1 79, 
PR0182, PR0187, PR0188, PR0195, PR02I2, PR0214, PR02I7. PR0224, PR0231, PR0235, PR0245, 
PR0261, PR0269, PR0287, PRO301, PR0323, PR033I, PR0356, PR0364, PR0526, PR0538, PR0713, 
PRO719,PRO771,PRO788,PRO792 ? PRO812 J PRO865,PRO1075.PROn26,PROI130,PROH54,PRO1244, 
PR01246, PROI274, PROI286, PROI294, PROI303, PROI304, PR01312, PROI313, PR01376. PROI387, 
PROI 56 1 or PR02 1 6 polypeptide in cells that normally expresses the polypeptide, wherein the method comprises 
contacting the cells with a test compound under conditions suitable for al lowing expression of said polypeptide and 
determining whether the expression of said polypeptide is inhibited. 

1 7. An agonist of a PRO 1 72. PR0 1 78, PRO 1 79, PRO 1 82, PRO 1 87, PRO 1 88, PRO 1 95, PR02 1 2. PR02 1 4, 
PR02I7, PR0224, PR0231. PR0235, PR0245, PR0261, PR0269, PR0287. PRO30I, PR0323, PR0331, 
PR0356, PR0364, PR0526. PR0538, PR0713, PR0719, PR0771, PR0788. PR079Z PR0812, PR0865, 
PRO1075, PROI 126, PROI 130, PROI J54, PR01244, PR01246, PROI274, PROI286, PR01294. PRO1303, 
PROI304, PR01312, PR01313, PROI376, PR01387, PR01561 or PR0216 polypeptide. 

18. An antagonist of a PR0172, PR0178, PR0179, PR0182, PROI87, PROI88, PROI95, PR0212, 
PR02I4, PR0217, PR0224, PR023I, PR0235, PR0245, PR0261, PR0269, PR0287, PRO30I, PR0323, 
PR033I, PR0356, PR0364, PR0526, PR0538, PR0713, PR07I9, PR077I, PR0788, PR0792, PR08I2, 
PR0865, PROI075, PROI 126. PROI 130, PR01154, PR01244, PR01246, PR01274, PR01286, PROI294, 
PRO1303, PRO1304, PROI3I2, PR01313, PR01376, PR01387, PROI561 orPR0216 polypeptide. 

1 9. A compound that inhibits the expression of a PRO 1 72, PR0 1 78, PROI 79, PROI 82, PRO 1 87, PROI 88, 
PR0195, PR02I2, PR0214, PR02I7. PR0224, PR0231, PR0235, PR0245, PR026I, PR0269, PR0287. 
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PRO30I. PR0323. PR033I, PR0356, PR0364, PR0526. PR0538, PR07I3, PR07I9, PR077I, PR0788, 
PR0792. PR0812, PROS65, PROI075, PRO 1 126, PRO1130. PROI154, PR01244. PR01246, PR01274. 
PROI286, PROI294, PRO1303, PROI304, PROI3I2. PR01313, PR01376, PROI387, PROI56I or PR0216 
polypeptide in a mammalian cell which expresses said polypeptide. 

20. The compound of Claim 19, wherein said compound is an antisense oligonucleotide. 



21. An isolated antibody that binds to a PR0172, PR0178, PROI79, PR0182, PROW, PR0188, 
15 PR0195 ' PR021 ^ PR0214, PR0217, PR0224, PR023!, PR0235, PR0245, PR0261, PR0269, PR0287, 

PRO30I, PR0323, PR033I ? PR0356, PR0364, PR0526, PR0538, PR0713, PR0719, PR077), PR0788, 
PR0792, PR08I2. PROS65, PROI075, PROl 126, PROl 130, PROl 154, PR01244, PROI246, PROI274, 
PROI286. PR01294, PROI303. PROI304, PR013I2, PR01313, PR01376, PROI387, PR0156I or PR02I6 
polypeptide. 



22. The antibody of Claim 2 1 which is a monoclonal antibody. 

23. The antibody of Claim 2 1 which is an antibody fragment 

24. The antibody of Claim 2 1 which is a single-chain antibody. 

25. A method for diagnosing a disease or susceptibility to a disease which is related to a mutation in a 
PR0172, PR0178, PR0179, PR0182, PROI87, PR0188, PROI95, PR02I2, PR0214, PR02J7, PR0224, 
PR0231, PR0235, PR0245. PR026I, PR0269, PR0287. PRO301, PR0323, PR0331, PR0356. PR0364, 
PR0526, PR0538, PR07I3, PR07I9, PR077I. PR0788, PR0792, PROS 12, PR0865, PROI075, PROl 126, 
PROI 130. PROl 154. PR01244, PR01246, PR01274, PR01286. PR01294, PRO1303, PROI304, PROI3I2, 
PROI3 13. PR01376, PR01387, PR01561 or PR0216 polypeptide-encoding nucleic acid sequence comprising 
determining the presence orabsence of said mutation in said polypeptidcencoding nucleic acid sequence, wherein 
the presence or absence of said mutation is indicative of the presence of said disease or susceptibility to said 
disease. 

26. A method of diagnosing a cardiovascular, endothelial or angiogenic disorder in a mammal which 
comprises analyzing the level of expression of a gene encoding a PRO 1 72, PROl 78, PROI79, PRO 1 82, PRO 1 87, 
PR0188, PR0195, PR02I2, PR0214, PR0217, PR0224, PR0231, PR0235, PR0245, PR026I, PR0269, 
PR0287, PRO301, PR0323, PR0331, PR0356, PR0364, PRQ526, PR0538, PR0713, PR0719, PR077I, 
PR0788, PR0792, PR0812, PR0865, PRO1075. PROII26, PROl 130, PROH54, PROI244, PROI246, 
PR01274. PROI286, PR01294, PRO1303, PROI304, PR013 12, PROI3 13, PROI376, PROI387, PROI56I or 
PR02I6 polypeptide (a) in a test sample of tissue cells obtained from said mammal, and (b) in a control sample 
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of known normal tissue cells of the same cell type, wherein a higher or lower expression level in the test sample 
as compared to the control sample is indicative of the presence of a cardiovascular, endothelial or angiogenic 
disorder in said mammal. 

27. A method of diagnosing a cardiovascular, endothelial or angiogenic disorder in a mammal which 
comprises detecting the presence or absence of a PROI72, PROI78, PR0179, PR0182, PR0187, PR0188, 
PR0195, PR02I2, PR0214, PR02I7. PR0224, PR0231, PR0235, PR0245, PR0261, PR0269, PR0287. 
PRO30I, PR0323, PR033I, PR0356, PR0364, PR0526, PR0538, PR0713, PR0719, PR077I, PR0788, 
PR0792, PR08I2. PR0865, PRO1075, PROl 126, PROl 130. PROH54, PR01244, PROI246, PR01274, 
PR01286, PROI294. PRO1303, PRO1304, PR013I2, PROI313, PR01376, PROI387, PR01561 or PR0216 
polypeptide in a test sample of tissue cells obtained from said mammal wherein the presence or absence of said 
polypeptide in said test sample is indicative of the presence of a cardiovascular, endothelial or angiogenic disorder 
in said mamma!. 

28. A method of diagnosing a cardiovascular, endothelial or angiogenic disorder in a mammal comprising 
(a) contacting an anti-PRO!72. anti-PR0178, anti-PR0179. anri-PROI82, anti-PRO!87, anti-PR0188, ami- 
PRO 1 95,anti-PR02 1 2, anti-PR02 1 4. anti-PR02 1 7, anti-PR0224, anti-PR023 1 ,anti-PR0235,anti-PR0245,anti- 
PR026 1 ,anti-PRO269,anti-PRO287.ami-PRO30 1 ,anti-PR0323, anti-PR033 1 , anti-PR0356, anti-PR0364, anti- 
PR0526, anti-PR0538, anti-PR07 1 3. anti-PR07 1 9, anti-PR077 1 ,anti-PR0788.anti-PR0792,anli-PR08 1 2,anti- 
PR0865, anti-PROI075, anti-PROI126, anti-PROII30. anti-PR01I54, anti-PR01244, anti-PRO!246. ami- 
PR01274, anti-PROI286, anti-PRO]294, anti-PRO1303, anti-PRO1304. anli-PR01312, anti-PROU 13, anti- 
PRO 1 3 76, anti-PRO 1 387. anti-PRO 1 56 1 or ami- PR02 1 6 antibody with a test sample of tissue cells obtained from 
the mammal, and (b) detecting the formation of a complex between said antibody and a PRO 1 72, PR0178, 
PR0179, PR0182, PR0187, PR0188. PR0195, PR02I2, PR0214. PR02I7, PR0224, PR0231, PR0235, 
PR0245. PR026I, PR0269, PR0287. PRO301, PR0323, PR033I, PR0356. PR0364, PR0526, PR0538, 
PR0713, PR0719, PR077 1 , PR0788. PR0792, PROS 12, PR0865, PRO 1075, PROl 126, PRO! 130, PROl 154, 
PR01244, PR01246, PR01274. PR01286, PR01294, PROI303, PRO1304, PROI312, PROI313, PR01376, 
PROl 387, PRO 1 56 1 or PR02 16 polypeptide in the test sample, wherein the formation of said complex is indicative 
of the presence of a cardiovascular, endothelial or angiogenic disorder in the mammal. 

29. A method for determining the presence of a PRO 1 72, PRO 1 78, PRO 1 79. PRO 1 82. PRO 1 87, PROl 88, 
PR0195, PR02I2, PR0214, PR02I7. PR0224, PR0231, PR0235, PR0245. PR0261, PR0269, PR0287, 
PRO301, PR0323, PR0331, PR0356. PR0364, PR0526, PR0538, PR0713, PR07I9, PR0771, PR0788, 
PR0792, PR08I2, PR0865, PRO1075. PROl 126, PROl 130, PROl 154, PROJ244, PR01246, PR01274, 
PR01286, PR01294, PRO1303, PROI304, PROI312, PR01313, PR01376, PR01387, PROI561 or PR0216 
polypeptide in a sample comprising contacting a sample suspected of containing said polypeptide with an anti- 
PRO 172, ami-PR0178,anti- PRO 1 79. am>PR0182, anti-PROI 87, anti-PROl 88,anti-PROI95,anti-PR02!2,anti- 
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5 PR02 1 4. anti-PR02 1 7, ami-PR0224.anti-PR023 1 ,anti-PR023 5.ami-PR0245,ami-PR026 1 . anti-PR0269, anti- 

PRO287,ami-PRO30 1 .an ti- PR 03 23, anti-PR033 1 , ami-PR0356, anti-PR0364, anii-PR0526.ami-PR0538.anti. 

PR07I3, ami.PR07l9, ami-PR0771. anti-PR0788, ami-PR0792, anti-PR0812, anti-PR0865, ami-PRO1075, 

anti-PROI 126,ami-PR01 130. anii-PROl 1 54, anti-PRO 1244, anti-PRO 1 246, anti-PROI 274. anti-PRO 1 2 86,anti- 
10 PR01294, ami-PROI303. anti-PRO1304, anti-PROl3I2. anti-PR013I3, anti-PROI376, anti-PR01387. anti- 

PR01561 or anti-PR02)6 antibody and determining binding of said antibody to a component of said sample. 

30. A cardiovascular, endothelial or angiogenic disorder diagnostic kit comprising an anti-PRO 1 72, anti- 
15 PR0178 ' anti - pR ^^ 

PR021 7,anti-PR0224, ami-PR023 

PRO30 l,anti-PR0323.ami«PR033 1 .anti-PR0356, anti-PR0364, ami-PR0526. anti-PR0538, anti-PR07 1 3,anti- 
PR07I9, anti-PR0771, anti-PR0788. anti-PR0792, anti-PR0812, anti-PR0865, anti-PRO1075, anti-PROI J26, 
20 ant| - pRO,130 ' ant ^^ 

PROI303, anti-PRO1304. anti-PR01312. anti-PROI3 13. anti-PROI 376, anti-PROI387, anti-PRO!56l or anii- 
PR0216 antibody and a carrier in suitable packaging. 
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31. A method for treating a cardiovascular, endothelial or angiogenic disorder in a mammal comprising 
administering to the mammal a therapeutically effective amount of a PROI72, PROI78, PR0179, PROI82, 
PR0187, PR0188, PR0195. PR02I2, PR0214, PR02I7. PR0224, PR023I, PR0235, PR0245. PR0261, 
PR0269, PR0287, PRO30I. PR0323, PR033I. PR0356. PR0364, PR0526. PR0538, PR07I3, PR0719, 

PR0771,PR0788,PR0792.PROS12.PR0865,PR01075.PR01l26,PROn30.PROII54.PR01244,PROI246, 
PR01274, PR01286, PR01294, PROI303, PRO1304, PROI312, PR013I3, PROI376, PR01387, PR0156I or 
PR0216 polypeptide or an agonist or antagonist thereof. 

32. The method according to Claim 3 1 , wherein the mammal is human. 

33. The method of Claim 32. wherein the human has suffered myocardial infarction. 



34. The method of Claim 32. wherein the human has cardiac hypertrophy, trauma, a cancer or age-related 
40 macular degeneration. 

35. The method of Claim 34. wherein the cardiac hypertrophy is characterized by the presence of an elevated 
level of PGF 2o . 



36. The method of Claim 31. wherein the PR0172, PR0178, PROI79, PR0I82, PROI87. PR0188, 
PR0195, PR0212, PR0214, PR0217. PR0224, PR023I. PR0235, PR0245, PR026I. PR0269, PR0287, 
PRO301, PR0323, PR0331, PR0356, PR0364, PR0526. PR0538, PR0713, PR07I9, PR0771, PRQ788, 
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PR0792, PR08I2, PR0865, PRO1075, PRO 1 126. PROU30, PR01I54, PROI244, PR01246, PR01274, 
PR01286, PR01294, PRO1303, PROI304. PR01312, PR01313, PR01376, PR01387, PROI561 or PR02I6 
polypeptide is administered together with a cardiovascular, endothelial or angiogenic agent. 

37. The method of Claim 34, wherein the PRO 172, PROJ78, PR0179, PROI82, PRO 187, PROI88, 
PROI95, PR02I2, PR02I4, PR0217, PR0224, PR0231, PR0235, PR0245, PR0261, PR0269, PR0287, 
PRO30I, PR0323, PR033I, PR0356, PR0364, PROS26, PR0538, PR07I3, PR07I9, PR0771, PR0788, 
PR0792, PR0812, PR0865, PRO1075, PR0I126, PROI130, PROM54, PROI244, PR0I246, PR01274, 
PR0I286, PR01294, PRO1303, PRO1304, PR013I2, PR013I3, PR01376, PROI387. PR01561 or PR02I6 
polypeptide is administered following primary angioplasty. 

38. The method of Claim 3 1 , wherein the cardiovascular, endothelial or angiogenic disorder is cancer. 

39. The method of Claim 38, wherein the PRO 172, PRO 178, PRO 179, PRO 182, PRO 187. PRO 1 88, 
PROI95, PR0212, PR02I4, PR0217, PR0224, PR0231, PR0235, PR0245, PR0261. PR0269, PR0287, 
PRO30I, PR0323, PR0331, PR0356, PR0364, PR0526, PR0538, PR07I3, PR07I9. PR0771, PR0788, 
PR0792, PR08I2, PR0865, PRO1075, PROI126, PROI130. PROII54, PR01244, PR01246, PR01274, 
PR01286, PR01294. PRO1303, PRO1304. PR01312, PR01313, PROI376, PROI387, PR0156I or PR02I6 
polypeptide is administered in combination with a chemotherapeutic agent, a growth inhibitory agent or a cytotoxic 
agent. 

40. The method of Claim 31 wherein said agonist is an anti-PRO 1 72, anti-PRO 178, ami- PRO 179. anti- 
PRO 1 82, anti-PRO 1 87. ami-PRO 1 88. anti-PRO 1 95,ami-PR02 1 2,anti-PR02 1 4,anti-PR02 1 7,anti- PR0224 , anti- 
PR023 J ,anti-PR0235.ami-PR0245. anti-PR026 1 , anti-PR0269, anti-PR0287. ami- PRO30 1 . anti-PR0323 ,ami- 
PR033 1 , anti-PR0356, anli-PR0364.anti-PR0526.anti-PR0538.anti-PR07 1 3.anti-PR07 1 9, anti-PR077 1 . anti> 
PRO788,ami-PRO792 r anti-PRO812.ami-PRO865,anti-PRO1075^^^ 
anti-PRO1244,anti-PRO1246,anti-PR01274,am^^ 

PR01312, anti-PR01313, ami-PR01376, anti-PR01387 t anti-PROI56l or anti-PR02 1 6 antibody. 

41. The method of Claim 3 1 wherein said antagonist is an anti-PRO 172, ami-PRO 1 78, anti-PRO 179, anti- 
PRO 1 82.ami-PRO 1 87.anti~PRO 1 88.anti-PRO 1 95,anti-PR02 1 2, anti-PR02 1 4, anti-PR02 1 7, anti-PR0224, anti- 
PR023 1 , ami-PR0235. anti-PR0245. anti-PR026 1 , anti-PRO269 r anti-PRO287,anti-PRO30 1 ,anti-PR0323,anti- 
PR03 3 1 , an ti-PR03 56. anti-PR03 64. anti- PR0526. anti-P R05 3 8, anti- P R07 1 3 , an t i- PR07 1 9, ant i- PRO 77 1 , ant i- 
PRO788,anti-PRO792.anti-PRO812.anti-PRO865,anti-PRO1075,anti-PROn26,anti-PROl^ 
anti-PR01244 ? ami-PR01246,anti-PR01274,^ 

PROI3 12, anti-PROl3 13, anti-PROI376, anti-PRO!387, anti-PR0156l or anti-PR02 1 6 antibody. 
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5 42. A method for treating a cardiovascular, endothelial or angiogenic disorder in a mamma) comprising 

administering to the mammal a nucleic acid molecule that encodes a PRO 172, PRO 178. PRO 179, PRO 182 
PR0187, PROI88. PRO!95, PR0212, PR02I4, PR0217. PR0224. PR0231, PR0235. PR0245, PR0261, 
PR0269, PR0287. PRO301, PR0323. PR0331, PR0356, PR0364. PR0526. PR0538, PR07I3. PR0719, 
10 PRO77 ^ PR O 7 88.^O792,PRO812,PRO865.PRO1075,PROI126,PRO1130,PROll54,PROI244,^ 

PROI274.PR01286, PROI294, PRO1303, PRO1304, PR01312, PROI3I3, PROI376, PROI387, PR0156I or 
PR0216 polypeptide or agonist or antagonist thereof 
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43. The method of Claim 42 wherein said agonist is an anti-PROl72, anti-PRO!78, anti-PRO!79, anti- 
P*OI82 f anti-PROI87 t aMi-PROW 

PR023 l,ami-PR0235,anti-PR0245 r anti-PR026I , anti-PR0269, anti-PR0287, anti-PRO30 1,anti-PR0323,ami- 
PR033 1 , ami-PR0356, anti-PRO364 T anti-PRO526,anti-PRO538,anti-PR07 I3,anti-PR07 1 9, anti-PR077 1 , anti- 
PRO788 1 anti-PRO792,ami-PRO812.anti-PRO865,aiiti-PROJ075^nti-PROl !26 ; anti-PROl I30.anti-PROI 154, 
anti-PR01244 ? anti-PROI246.antt-PRO^ 

PR013I2, anti-PROl3l3, anti-PR01376, anti-PR01387, ami-PR01561 or anti-PR02 1 6 antibody. 

44. The method of Claim 42 wherein said antagonist is an anti-PROl 72, anti-PROI78, anti-PR0179, anti- 
PRO 1 82,anti-PRO 1 87,ami-PRO I SS.anti-PRO 1 95,anti-PR02 1 2,ami-PR02 1 4, anti-PR02 1 7, ant i- PR 0224, ant i- 
PR023 1 , ami-PR0235, anti-PR0245, ami-PR0261, anti-PRO269,anti.PRO287 ? anti-PRO30 l,anti-PR0323,anti- 
PR033 1 , anti-PR0356 ) anti-PR0364.anti-PR0526,anti-PR053 8, anti-PR07 13, anti-PR07 1 9, ant i-PR077 1 , ant 
PRO788,anti-PRO792,anti-PRO812.anti.PRO865,anti-PRO1075.anti-PRO1126,anti-PROn30.am 
anti.PRO1244.anti-PROI246,anti-PRO1274,anti-PRO1286 > anti.PRO1294,anti.PRO1303,anti.pR 
PRO!312 t anti-PR01313, anti-PR01376, anti-PR01387, anti-PROI561 or anti-PR02l6 antibody. 

45. The method of Claim 42. wherein the mammal is human. 

46. The method of Claim 42. wherein the nucleic acid molecule is administered via ex vivo gene therapy. 

47. A recombinant retroviral panicle comprising a retroviral vector consisting essentially of ( I ) a promoter, 
(2) nucleic acid encod ing a PRO 1 72. PRO 1 78, PRO 1 79, PRO 1 82, PRO 1 87, PRO 1 88, PRO 1 95, PR02 1 2, PR02 1 4, 
PR02I7, PR0224. PR0231, PR0235, PR0245, PR0261, PR0269, PR0287, PRO301, PR0323, PR0331, 
PR0356, PR0364, PR0526, PR0538, PR07I3, PR0719, PR0771, PR0788, PR0792, PROS12, PR0865, 
PROI075, PROI126, PRO 1 130, PRO 1 154, PR01244, PROI246, PROI274, PR01286, PR01294, PROI303, 
PRO1304,PROI3l2,PROl3l3,PROI376,PRO138 7> PRO!56l or PR02 1 6 polypeptide or agonist or antagonist 
thereof, and (3) a signal sequence for cellular secretion of the polypeptide, wherein the retroviral vector is in 
association with retroviral structural proteins. 
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48. An ex vivo producer cell comprising a nucleic acid construct that expresses retroviral structural proteins 
and also comprises a retroviral vector consisting essentially of(l ) a promoter, (2) nucleic acid encoding a PRO 1 72, 
PR0J78, PROI79, PR0182, PROI87, PR0188, PR0195. PR02I2, PR02I4, PR0217, PR0224, PR0231. 
PR0235, PR0245, PR026I, PR0269, PR0287, PRO301, PR0323, PR033I, PR0356, PR0364, PR0526, 
PR0538, PR07I3, PR0719, PR077I, PR0788, PR0792, PR0812, PR0865. PRO1075, PROM26, PRO1130, 
PR01I54.PROI244, PR01246, PROI274, PROI286, PR01294, PROI303, PRO1304, PROI312, PROI313, 
PROl 376, PROB87, PR0156I or PR02 16 polypeptide or agonist or antagonist thereof, and (3) a signal sequence 
for cellular secretion of the polypeptide, wherein said producer cell packages the retroviral vector in association 
with the structural proteins to produce recombinant retroviral particles. 

49. A method for inhibiting endothelial cell growth in a mammal comprising administering to the mammal 
(a) a PRO 1 72, PRO 1 78, PRO 1 79. PRO 1 87, PRO 1 88, PR02 1 4, PR02 1 6, PR02 1 7, PR0235, PR026 1 . PR0287, 
PRO301, PR0323, PR0331, PR0364, PR0538, PR0713, PR0719, PR0788. PR0812, PR0865, PROl 126, 
PRO 1 130, PRO 1246, PRO 1274, PRO 1 294, PRO 1 304, PRO 13 76 or PRO 13 87 polypeptide or agonist thereof, 
wherein endothelial cell growth in said mammal is inhibited. 

50. A method for stimulating endothelial cell growth in a mammal comprising administering to the mammal 
a PROI79, PR02I2, PR0245, PR0771, PRO1075, PROH54, PR01244, PR01286, PRO1303, PROI3I3, 
PRO 1 376 or PRO 1 56 1 polypeptide or agonist thereof wherein endothelial cell growth in said mammal is 
stimulated. 

51 . A method for inhibiting endothelial cell growth in a mammal comprising administering to the mammal 
an antagonist of a PRO 1 79, PR0212. PR0245, PR077I, PROI075, PROl 154, PR01244, PR01286, PRO1303, 
PR013I3, PROI376 or PR0156I polypeptide, wherein endothelial cell growth in said mammal is inhibited. 

52. A method for stimulating endothelial cell growth in a mammal comprising administering to the mammal 
an antagonist of a PR0172. PR0178. PR0179, PROI87, PR0188, PR0214. PR0216, PR02I7, PR0235, 
PR0261, PR0287, PRO301, PR0323. PR0331, PR0364, PR0538, PR0713. PR07I9, PR0788, PR08I2, 
PR0865, PROl 126, PROl 130, PR0I246, PROI274, PROI294, PROI304, PR01376 or PROI387 polypeptide, 
wherein endothelial cell growth in said mammal is stimulated. 

53. A method for reducing cardiac hypertrophy in a mammal comprising administering to the mammal a 
PR0269 or PR0356 polypeptide or agonist thereof, wherein cardiac hypertrophy in said mammal is reduced. 

54. The method of Claim 53. wherein the cardiac hypertrophy has been induced by myocardial infarction. 

55. A method for inducing cardiac hypertrophy in a mammal comprising administering to the mammal a 
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5 PRO 1 79. PROl 82, PROl 95. PR0224. PR023 1 . PR0526. PRO? 1 3, PR0792, PRO 1246 or PROB 1 2 polypeptide 

or agonist thereof, wherein said cardiac hypertrophy in said mammal is induced. 

56. A method for reducing cardiac hypertrophy in a mammal comprising administering to the mammal an 
10 antagonist of a PR0179. PR0182. PR0195, PR0224. PR0231, PR0526, PR07I3, PR0792, PROI246 or 

PROl 3 12 polypeptide, wherein cardiac hypertrophy in said mammal is reduced. 

57. A method for inducing cardiac hypertrophy in a mammal comprising administering to the mammal an 
15 antagonist of a PR0269 or PR0356 polypeptide, wherein cardiac hypertrophy in said mammal is induced. 

58. A method for inhibiting angiogenesis induced by a PR0179, PR02 12. PR0245, PR077I, PRO1075, 
PROI154, PR01244, PR01286. PROI303, PR01313, PR01376 or PR0156I polypeptide in a mammal 

20 - comprising administering a therapeutically effective amount of an anti-PRO 1 79, anti-PR02 12, ami-PR0245, ami- 

PR0771, anti-PROI075. anti-PROl 154, anti-PRO!244. anti-PR01286, ant»-PROl303, anti-PR0l313. ami- 
PROI376 or anti-PROI36l antibody to the mammal, wherein said angiogenesis is inhibited. 
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59. A method for stimulating angiogenesis induced by a PROI79, PR02 12. PR0245, PR077I, PRO1075, 
p RO"54,PROI244,PRO1286.PROI303.PROB^ 

administering a therapeutically effective amount of said polypeptide to the mammal, whereby said angiogenesis 
is stimulated. 

60. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide sequence that 
encodes an amino acid sequence selected from the group consisting of the amino acid sequence shown in Figure 
2 (SEQ ID N0;4), Figure 4 (SEQ ID N0:9), Figure 6 (SEQ ID NO: 1 4), Figure 8 (SEQ ID NO: 1 6), Figure 1 0 (SEQ 
ID NO:21), Figure 12 (SEQ ID NO:26). Figure 14 (SEQ ID NO:3 1), Figure 16 (SEQ ID NO:36), Figure 18 (SEQ 
ID NO:41), Figure 20 (SEQ ID NO:46). Figure 22 (SEQ ID NO:5 1 ), Figure 24 (SEQ ID NO:56), Figure 26 (SEQ 
ID NO:62), Figure 28 (SEQ ID NO:67). Figure 30 (SEQ ID NO:72), Figure 32 (SEQ ID NO:77), Figure 34 (SEQ 
ID NO:85), Figure 36 (SEQ ID NO:90). Figure 38 (SEQ ID NO:98), Figure 40 (SEQ ID NO: 107), Figure 42 (SEQ 
ID NO:l 12), Figure 44 (SEQ ID NO: 1 17), Figure 46 (SEQ ID NO: 127), Figure 48 (SEQ ID NO: 132), Figure 50 
(SEQ ID NO: 1 37), Figure 52 (SEQ ID NO: 1 43), Figure 54 (SEQ ID NO: 1 48), Figure 56 (SEQ ID NO: 153), Figure 
58 (SEQ ID NO: 155), Figure 60 (SEQ ID NO: 160), Figure 62 (SEQ ID NO: 1 62), Figure 64 (SEQ ID NO: 1 70), 
Figure 66 (SEQ ID NO:I81), Figure 68 (SEQ ID NO:I83). Figure 70 (SEQ ID NO:19I), Figure 72 (SEQ ID 
NO:193), Figure 74 (SEQ ID NO: 195). Figure 76 (SEQ ID NO: 197), Figure 78 (SEQ ID NO: 1 99), Figure 80 (SEQ 
IDNO:201), Figure 82 (SEQ IDNO:203) ; Figure 84 (SEQ ID NO:205), Figure 86 (SEQ ID NO:214), Figure 88 
(SEQ ID NO:216), Figure 90 (SEQ ID N0:2I8). Figure 92 (SEQ ID NO:220), Figure 94 (SEQ JD NO:222), and 
Figure 96 (SEQ ID NO:227). 
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61. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide sequence 
selected from the group consisting of the nucleotide sequence shown in Figure I (SEQ ID NO:3), Figure 3 (SEQ 
IDNO:8). Figure 5 (SEQ ID NO: 13), Figure 7 (SEQ ID NO: 15), Figure 9 (SEQ ID NO:20), Figure 1 1 (SEQ ID 
NO:25), Figure I3(SEQ ID NO:30), Figure 15 (SEQ ID NO:35), Figure I7(SEQ ID NO:40), Figure I9(SEQ1D 
NO:45), Figure 21 (SEQ IDNO:50), Figure 23 (SEQ ID NO:55). Figure 25 (SEQ ID NO:61), Figure 27 (SEQ ID 
NO:66), Figure 29 (SEQ ID NO:71 ), Figure 3 1 (SEQ ID NO:76). Figure 33 (SEQ ID NO:84), Figure 35 (SEQ ID 
NO:89), Figure 37 (SEQ ID NO:97), Figure 39 (SEQ ID NO: 1 06), Figure 4 1 (SEQ ID NO: 1 1 1), Figure 43 (SEQ 
ID NO: 1 1 6), Figure 45 (SEQ 1 D NO: 1 26), Figure 47 (SEQ ID NO: 13 1), Figure 49 (SEQ I D NO: 1 36), Figure S 1 
(SEQIDNO:142),Figure53(SEQlDNO:147),Figurc55(SEQIDNO:152), Figure 57 (SEQ ID NO: 154), Figure 
59 (SEQ ID NO: 1 59). Figure 6 1 (SEQ ID NO: 1 6 1 ) ? Figure 63 (SEQ ID NO: 1 69), Figure 65 (SEQ ID NO: 1 80), 
Figure 67 (SEQ ID NO: 182), Figure 69 (SEQ ID NO: 190), Figure 71 (SEQ ID NO: 1 92), Figure 73 (SEQ ID 
NO: 1 94), Figure 75 (SEQ ID NO: 1 96), Figure 77 (SEQ ID NO: 198). Figure 79 (SEQ 1DNO:200), Figure 8 1 (SEQ 
fDNO:202), Figure 83 (SEQ ID NO.204), Figure 85 (SEQ ID NO:2l3), Figure 87 (SEQ ID NO:215), Figure 89 
(SEQ ID NO:2 1 7), Figure 9 1 (SEQ ID NO:2 1 9). Figure 93 (SEQ ID NO:22 1 ), and Figure 95 (SEQ ID NO:226). 

62. Isolated nucleic acid having at least 80% nucleic acid sequence identity to a nucleotide sequence 
selected from the group consisting of the full-length coding sequence of the nucleotide sequence shown in Figure 
1 (SEQ ID NO:3), Figure 3 (SEQ ID NO:8) ; Figure 5 (SEQ ID NO: 13), Figure 7 (SEQ ID NO: 15), Figure 9 (SEQ 
1DNO:20) ? Figure 1 1 (SEQ IDNO:25), Figure 13 (SEQ 1DNO.30). Figure 15 (SEQ ID NO:35) s Figure 17 (SEQ 
ID NO:40), Figure 1 9 (SEQ ID NO:45), Figure 2 1 (SEQ ID NO:50), Figure 23 (SEQ ID NO:55), Figure 25 (SEQ 
ID NO:6 1 ). Figure 27 (SEQ ID NO:66), Figure 29 (SEQ I D NO:7 1 ), Figure 3 1 (SEQ ID NO:76), Figure 33 (SEQ 
ID NO:84). Figure 35 (SEQ ID NO:89), Figure 37 (SEQ ID NO:97), Figure 39 (SEQ ID NO: 106), Figure 4 1 (SEQ 
ID NO: I II ), Figure 43 (SEQ ID NO: 1 16), Figure 45 (SEQ ID NO: 126), Figure 47 (SEQ ID NO: 13 1), Figure 49 
(SEQ ID NO: 1 36), Figure 5 1 (SEQ ID NO: 142), Figure 53 (SEQ ID NO: 147), Figure 55 (SEQ ID NO: 1 52), Figure 
57 (SEQ ID NO: 154). Figure 59 (SEQ ID NO: 159), Figure 61 (SEQ ID NO: 161), Figure 63 (SEQ ID NO: 169), 
Figure 65 (SEQ ID NO:I80). Figure 67 (SEQ ID NO:182), Figure 69 (SEQ ID NO:190), Figure 71 (SEQ ID 
NO: 1 92), Figure 73 (SEQ ID NO: 1 94), Figure 75 (SEQ ID NO: 1 96), Figure 77 (SEQ I D NO: 1 98), Figure 79 (SEQ 
ID NO:200), Figure 81 (SEQ JD NO:202), Figure 83 (SEQ ID NO:204), Figure 85 (SEQ ID NO:213), Figure 87 
(SEQ ID NO:2 1 5), Figure 89 (SEQ ID NO:2 1 7), Figure 9 1 (SEQ I D NO:2 1 9), Figure 93 (SEQ ID NO:22 I ), AND 
Figure 95 (SEQ ID NO: 126). 

t. 

63. Isolated nucleic acid having at least 80% nucleic acid sequence identity to the full-length coding 
sequence of the DNA deposited under ATCC accession number 209419, 209282, 209776, 209296, 209375. 
209279, 209772. 209254. 209385. 209256, 209263, 209252. 209374. 209265, 209391 , 209397, 209400, 209432. 
209528, 209439. 209422. 209436. 209704,209752, 209653, 209705, 209749. 209849, 209846, 203009, 209774. 
209869, 209980, 203359, 209978. 203253, 203457, 203250. 203223. 203233, 203232, 2032 19, 203 132, 203575, 
203 163, 203160, 203313. or 209381. 
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64. A vector comprising the nucleic acid of any one of Claims 60 to 63 . 
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65. The vector of Claim 64 operably linked to conlro! sequences recognized by a host cell transformed with 
the vector. 



66. A host cell comprising the vector of Claim 64. 

67. The host cell of Claim 66, wherein said cell is a CHO cell. 

68. The host cell of Claim 66. wherein said cell is an £. co/L 

69. The host cell of Claim 66. wherein said cell is a yeast cell. 

70. The host cell of Claim 66. wherein said cell is a Baculovirus-infected insect cell. 

71. A process for producing a PROJ72, PR0178, PROI79, PR0182, PR0187, PROJ88, PR0195, 
PR0212, PR0214, PR02I7, PR0224, PR0231, PR0235, PR0245, PR026I, PR0269, PR0287, PRO301. 
PR0323. PR0331, PR0356, PR0364, PR0526, PR0538, PR0713, PR0719, PR0771, PR0788, PR0792, 
PR0812, PR0865, PRO1075, PRO! 126, PRO1I30, PROH54, PR01244, PR01246, PR01274, PROJ286, 
PROI294,PRO1303, PRO1304, PROJ312, PR01313, PR01376, PR01387, PR01561, or PR02 16 polypeptide 
comprising culturing the host cell of Claim 66 under conditions suitable for expression of said polypeptide and 
recovering said polypeptide from the cell culture. 

72. An isolated polypeptide having at least 80% amino acid sequence identity to an amino acid sequence 
selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO:4), Figure 4 (SEQ 
ID NO:9), Figure 6 (SEQ ID NO: 1 4), Figure 8 (SEQ ID NO: 1 6), Figure 1 0 (SEQ ID NO:2 1 ), Figure 12 (SEQ ID 
NO:26), Figure 14 (SEQ ID NO:31). Figure 16 (SEQ ID NO:36), Figure 18 (SEQ ID NO:41), Figure 20 (SEQ ID 
NO:46), Figure 22 (SEQ ID NO:51). Figure 24 (SEQ ID NO:56), Figure 26 (SEQ ID NO:62), Figure 28 (SEQ ID 
NO:67), Figure 30 (SEQ ID NO:72). Figure 32 (SEQ ID NO:77), Figure 34 (SEQ ID NO:85), Figure 36 (SEQ ID 
NO:90), Figure 38 (SEQ ID NO:98). Figure 40 (SEQ ID NO: 1 07), Figure 42 (SEQ ID NO: 1 1 2), Figure 44 (SEQ 
ID NO: 1 1 7X Figure 46 (SEQ ID NO; 1 27), Figure 48 (SEQ ID NO: 1 32), Figure 50 (SEQ ID NO: 1 3 7), Figure 52 
(SEQ ID NO: 143), Figure 54 (SEQ ID NO: 1 48), Figure 56 (SEQ ID NO: 1 53), Figure 58 (SEQ ID NO: 155), Figure 
60 (SEQ ID NO:I60), Figure 62 (SEQ IDNO:162), Figure 64 (SEQ ID NO: 1 70), Figure 66 (SEQ 1DN0:I8I), 
Figure 68 (SEQ ID NO: 183), Figure 70 (SEQ ID NO: 191), Figure 72 (SEQ ID NO:I93) ; Figure 74 (SEQ ID 
NO: 195), Figure 76 (SEQ ID NO: 1 97). Figure 78 (SEQ ID NO: 1 99), Figure 80 (SEQ IDNO:20 J), Figure 82 (SEQ 
IDNO:203), Figure 84 (SEQ ID NO:205), Figure 86 (SEQ ID NO:2I4), Figure 88 (SEQ ID NO:2 16), Figure 90 
(SEQ ID NO:2 1 8), Figure 92 (SEQ ID NO:220). Figure 94 (SEQ ID NO:222) and Figure 96 (SEQ ID NO:227). 
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73. An isolated polypeptide scoring at least 80% positives when compared to an amino acid sequence 
selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO:4). Figure 4 (SEQ 
ID NO:9), Figure 6 (SEQ ID NO: 1 4), Figure 8 (SEQ ID NO: 16), Figure 10 (SEQ ID NO:2l ), Figure 12 (SEQ ID 
NO:26), Figure 14 (SEQ IDNO:31). Figure I6(SEQ IDNO:36), Figure I8(SEQ ID NO:4 1 ), Figure 20 (SEQ ID 
NO:46), Figure 22 (SEQ ID NO:5l). Figure 24 (SEQ IDNO:56), Figure 26 (SEQ ID NO:62), Figure 28 (SEQ ID 
NO:67), Figure 30 (SEQ ID NO:72). Figure 32 (SEQ ID NO:77), Figure 34 (SEQ ID NO:85), Figure 36 (SEQ ID 
NO:90), Figure 38 (SEQ ID NO:98). Figure 40 (SEQ ID NO: 1 07), Figure 42 (SEQ ID NO: 1 1 2). Figure 44 (SEQ 
ID NO: 1 1.7), Figure 46 (SEQ ID NO: 1 27), Figure 48 (SEQ ID NO: 1 32), Figure 50 (SEQ ID NO: 137), Figure 52 
(SEQ IDNO: 143), Figure 54 (SEQ ID NO: 148), Figure 56 (SEQ ID NO: 1 53). Figure 58 (SEQ ID NO: 155), Figure 
60 (SEQ ID NO:I60), Figure 62 (SEQ ID NO:I62), Figure 64 (SEQ IDNO:I70), Figure 66 (SEQ IDNO:!81), 
Figure 68 (SEQ ID NO:183), Figure 70 (SEQ ID NO:l91). Figure 72 (SEQ ID NO:193), Figure 74 (SEQ ID 
NO: 1 95), Figure 76 (SEQ ID NO: 1 97). Figure 78 (SEQ ID NO: 1 99), Figure 80 (SEQ IDNO:20 1 ), Figure 82 (SEQ 
IDNO:203), Figure 84 (SEQ ID NO:205), Figure 86 (SEQ ID NO:2I4), Figure 88 (SEQ IDN0:2I6), Figure 90 
(SEQ ID NO:2l 8), Figure 92 (SEQ ID NO:220), Figure 94 (SEQ ID NO:222), and Figure 96 (SEQ ID NO:227). 

74. An isolated polypeptide having at least 80% amino acid sequence identity to an am ino acid sequence 
encoded by the full-length coding sequence of the DN A deposited under ATCC accession num ber 2094 1 9, 209282, 
209776, 209296, 209375, 209279. 209772, 209254, 209385, 209256, 209263, 209252. 209374, 209265, 209391, 
209397, 209400, 209432, 209528. 209439, 209422, 209436, 209704, 209752, 209653, 209705, 209749, 209849, 
209846, 203009, 209774, 209869. 209980, 203359, 209978, 203253, 203457, 203250, 203223, 203233, 203232. 
2032 1 9, 203 132, 203575, 203 163. 203 160, 2033 13 or 20938 1 . 

75. A chimeric molecule comprising a polypeptide according to any one of Claims 72 to 74 fused to a 
heterologous amino acid sequence. 

76. The chimeric molecule of Claim 75, wherein said heterologous amino acid sequence is an epitope tag 
sequence. 

77. The chimeric molecule of Claim 75, wherein said heterologous amino acid sequence is a Fc region of 
an immunoglobulin. 

78. An antibody which specifically binds to a polypeptide according to any one of Claims 72 to 74. 

79. The antibody of Claim 78. wherein said antibody is a monoclonal antibody, a humanized antibody or 
a single-chain antibody. 

80. Isolated nucleic acid having at least 80% nucleic acid sequence identity to: 
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5 (a) a nucleotide sequence encoding the polypeptide shown in Figure 2 (SEQ IDNO:4), Figure 4 (SEQ ID 

NO:9), Figure 6 (SEQ ID NO:l4). Figure 8 (SEQ ID NO:16). Figure 10 (SEQ ID NO:2 J). Figure 12 (SEQ ID 
NO:26X Figure 14 (SEQ ID NO:31 ). Figure 16 (SEQ ID NO:36), Figure 1 8 (SEQ ID NO:41), Figure 20 (SEQ ID 
NO:46), Figure 22 (SEQ ID NO:5 1 ). Figure 24 (SEQ ID NO:56), Figure 26 (SEQ ID NO:62), Figure 28 (SEQ ID 

10 NO:67) ' Fi S ure 30 < SE Q ID NO:72 )> *Sure 32 (SEQ ID NO:77), Figure 34 (SEQ ID NO:85), Figure 36 (SEQ ID 

NO:90), Figure 38 (SEQ ID NO:98). Figure 40 (SEQ ID NO: 1 07), Figure 42 (SEQ ID NO: 1 12), Figure 44 (SEQ 
ID NO: 1 1 7), Figure 46 (SEQ ID NO: 127), Figure 48 (SEQ ID NO:132), Figure 50 (SEQ ID N0:I37), Figure 52 
(SEQ ID NO: 1 43), Figure 54 (SEQ ID NO: 148), Figure 56 (SEQ ID NO: 1 53), Figure 58 (SEQ ID NO: 1 55), Figure 

15 60 (SEQ 1D N0: ,6 °)> Fi - ure 62 < SE <? ,D N0 - J 62), Figure 64 (SEQ ID NO: 1 70), Figure 66 (SEQ ID NO: 1 8 1 ). 

Figure 68 (SEQ ID NO:l83), Figure 70 (SEQ ID NO:I9l), Figure 72 (SEQ ID NO:I93). Figure 74 (SEQ ID 
NO: 1 95), Figure 76 (SEQ ID NO: 1 97). Figure 78 (SEQ ID NO: 199), Figure 80 (SEQ IDNO:201 ), Figure 82 (SEQ 
IDNO:203), Figure 84 (SEQ ID NO:205), Figure 86 (SEQ ID NO:2I4), Figure 88 (SEQ ID NO:216), Figure 90 

20 (SEQ 10 N0:21 8) > Fi * ure 92 < SE Q ,D ^O:220\ Figure 94 (SEQ ID NO:222). or Figure 96 (SEQ ID NO:227), 

lacking its associated signal peptide: 

(b) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 2 (SEQ ID 
NO:4), Figure 4 (SEQ ID NO:9). Figure 6 (SEQ ID NO: 14), Figure 8 (SEQ ID NO: 16). Figure 10 (SEQ ID 
NO:2l), Figure 12 (SEQ IDNO:26). Figure 14 (SEQ 1DN0:3I), Figure 16 (SEQ ID NO:36), Figure ) 8 (SEQ ID 
NO:41), Figure 20 (SEQ IDNO:46). Figure 22 (SEQ ID NO:5 1), Figure 24 (SEQ ID NO:56), Figure 26 (SEQ ID 
NO:62), Figure 28 (SEQ ID NO:67). Figure 30 (SEQ ID NO:72), Figure 32 (SEQ ID NO:77). Figure 34 (SEQ ID 
NO:85), Figure 36 (SEQ ID NO:90). Figure 38 (SEQ ID NO:98), Figure 40 (SEQ ID NO: 1 07), Figure 42 (SEQ 
ID NO: 1 1 2), Figure 44 (SEQ ID NO: 1 1 7), Figure 46 (SEQ ID NO: 127), Figure 48 (SEQ ID NO: 1 32), Figure 50 
(SEQ ID NO: 1 3 7), Figure 52 (SEQ ID NO: 1 43), Figure 54 (SEQ ID NO: 1 48), Figure 56 (SEQ ID NO: 1 53), Figure 
58 (SEQ ID NO: 1 55). Figure 60 (SEQ ID NO: 160), Figure 62 (SEQ ID NO: 1 62), Figure 64 (SEQ ID NO: 1 70), 
Figure 66 (SEQ ID N0:I8I), Figure 68 (SEQ ID NO:l83), Figure 70 (SEQ ID NO:l91), Figure 72 (SEQ ID 
NO: 1 93), Figure 74 (SEQ ID NO: 1 95). Figure 76 (SEQ ID NO: 1 97), Figure 78 (SEQ ID NO: 1 99), Figure 80 (SEQ 
IDNO:20I), Figure 82 (SEQ 1DNO:203), Figure 84 (SEQ ID NO:205), Figure 86 (SEQ ID NO:2J4), Figure 88 
(SEQ ID NO:216) ? Figure 90 (SEQ ID NO:2 18), Figure 92 (SEQ ID NO:220), Figure 94 (SEQ ID NO:222), or 
Figure 96 (SEQ ID NO:227), will) its associated signal peptide; or 

(c) a nucleotide sequence encoding an extracellular domain of the polypeptide shown in Figure 2 (SEQ ID 
NO:4), Figure 4 (SEQ ID NO:9). Figure 6 (SEQ ID NO:l4), Figure 8 (SEQ ID N0:I6), Figure 10 (SEQ ID 
NO:2l), Figure 12 (SEQ IDNO:26>. Figure 14 (SEQ IDNO:31), Figure 16(SEQ IDNO:36), Figure 18 (SEQ ID 
NO:4 1 1 Figure 20 (SEQ ID NO:46). Figure 22 (SEQ ID NO:5 1 ), Figure 24 (SEQ ID NO:56), Figure 26 (SEQ ID 
NO:62), Figure 28 (SEQ ID NO:67). Figure 30 (SEQ ID NO:72), Figure 32 (SEQ ID NO:77), Figure 34 (SEQ ID 
NO:85), Figure 36 (SEQ ID NO:90i. Figure 38 (SEQ ID NO:98), Figure 40 (SEQ ID NO: 1 07), Figure 42 (SEQ 
ID NO: 1 1 2), Figure 44 (SEQ ID NO: ! 1 7). Figure 46 (SEQ ID NO: 1 27), Figure 48 (SEQ ID NO: 1 32), Figure 50 
(SEQ ID NO: 137), Figure 52 (SEQ ID NO: 1 43), Figure 54 (SEQ ID NO: 148), Figure 56 (SEQ ID NO: 1 53), Figure 
58 (SEQ ID NO: 1 55). Figure 60 (SEQ ID NO: 160), Figure 62 (SEQ ID NO: 162), Figure 64 (SEQ ID NO: 1 70), 
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Figure 66 (SEQ ID NO: 181), Figure 68 (SEQ ID NO:183) r Figure 70 (SEQ ID NO:19l). Figure 72 (SEQ ID 
NO: 193), Figure 74 (SEQ ID NO: 195), Figure 76 (SEQ ID NO: 197), Figure 78 (SEQ ID NO: 1 99). Figure 80 (SEQ 
1DNO:201), Figure 82 (SEQ IDNO:203), Figure 84 (SEQ ID NO:205), Figure 86 (SEQ ID NO:214), Figure 88 
(SEQ ID NO:216), Figure 90 (SEQ !DNO:218), Figure 92 (SEQ ID NO220), Figure 94 (SEQ ID N0.222), or 
Figure 96 (SEQ ID NO:227). lacking its associated signal peptide. 

81. An isolated polypeptide having at least 80% amino acid sequence identity to: 

(a) the polypeptide shown in Figure 2 (SEQ ID NO:4), Figure 4 (SEQ ID NO:9), Figure 6 (SEQ ID NO: 14), 
Figure8(SEQ IDNO:l6), Figure 10 (SEQ ID NO:2 1), Figure 12 (SEQ IDNO:26), Figure 14 (SEQ ID NO:31), 
Figure 1 6 (SEQ ID NO:36), Figure 1 8 (SEQ ID NO:4 1 ), Figure 20 ( SEQ ID NO:46), Figure 22 (SEQ ID NO:5 1 ), 
Figure 24 (SEQ ID NO:56), Figure 26 (SEQ ID NO:62), Figure 28 (SEQ ID NO:67) t Figure 30 (SEQ ID NO:72), 
Figure 32 (SEQ ID NO:77), Figure 34 (SEQ ID NO:85), Figure 36 (SEQ ID NO:90), Figure 38 (SEQ 1DN0:98), 
Figure 40 (SEQ ID NO: 107), Figure 42 (SEQ ID NO: 1 12), Figure 44 (SEQ ID NO: 11 7). Figure 46 (SEQ ID 
NO: 127), Figure 48 (SEQ ID NO: 132), Figure 50 (SEQ JD NO: 137), Figure 52 (SEQ ID NO: 143), Figure 54 (SEQ 
ID NO: 148), Figure 56 (SEQ ID NO: 153), Figure 58 (SEQ ID N0:I55) ; Figure 60 (SEQ ID NO: 1 60), Figure 62 
(SEQ ID NO: 1 62), Figure 64 (SEQ ID NO: 1 70), Figure 66 (SEQ ID NO: 1 8 1 ). Figure 68 (SEQ I D NO: 1 83), Figure 
70 (SEQ ID NO: 19 1), Figure 72 (SEQ ID NO: 193), Figure 74 (SEQ ID NO: 195). Figure 76 (SEQ ID NO: 197), 
Figure 78 (SEQ ID NO:199), Figure 80 (SEQ IDNO:20I), Figure 82 (SEQ 1DNO:203), Figure 84 (SEQ ID 
NO:205), Figure 86 (SEQ ID NO:2 1 4), Figure 88 (SEQ ID NO:2 1 6), Figure 90 (SEQ ID NO:2 1 8), Figure 92 (SEQ 
ID NO:220), Figure 94 (SEQ ID NO:222), or Figure 96 (SEQ ID NO:227)> lacking its associated signal peptide; 

(b) an extracellular domain of the polypeptide shown in Figure 2 (SEQ ID NO:4), Figure 4 (SEQ ID NO:9). 
Figure 6 (SEQ ID NO:14). Figure 8 (SEQ IDNO:16), Figure 10 (SEQ ID NO:2l), Figure 12 (SEQ IDNO:26), 
Figure 1 4 (SEQ ID NO:3 1 ), Figure 16 (SEQ ID NO:36), Figure 1 8 (SEQ ID NO:4 1 ), Figure 20 (SEQ ID NO:46) : 
Figure 22 (SEQ ID NO:5 1 ), Figure 24 (SEQ ID NO:56), Figure 26 (SEQ ID NO:62), Figure 28 (SEQ ID NO:67), 
Figure 30 (SEQ ID NO:72), Figure 32 (SEQ ID NO:77), Figure 34 (SEQ ID NO:85), Figure 36 (SEQ ID NO:90), 
Figure 38 (SEQ ID NO:98), Figure 40 (SEQ ID NO:I07X Figure 42 (SEQ ID NO:l 12), Figure 44 (SEQ ID 
NO: 1 1 7), Figure 46 (SEQ ID NO: 127), Figure 48 (SEQ ID NO: 132), Figure 50 (SEQ ID NO: 13 7), Figure 52 (SEQ 
IDNO:143), Figure 54 (SEQ ID NO: 148), Figure 56 (SEQ ID NO:153). Figure 58 (SEQ ID NO: 1 55), Figure 60 
(SEQ ID NO: 1 60), Figure 62 (SEQ ID NO: 1 62), Figure 64 (SEQ ID NO: 1 70), Figure 66 (SEQ ID NO: 1 8 1 ), Figure 
68 (SEQ ID NO: 1 83), Figure 70 (SEQ ID NO: 191), Figure 72 (SEQ ID NO: 193), Figure 74 (SEQ ID NO: 195), 
Figure 76 (SEQ ID NO: 197), Figure 78 (SEQ ID NO:199), Figure 80 (SEQ JDNO:20I), Figure 82 (SEQ 
IDNO:203), Figure 84 (SEQ ID NO:205), Figure 86 (SEQ ID NO:214), Figure 88 (SEQ IDNO:216), Figure 90 
(SEQ ID NO:2 1 8), Figure 92 (SEQ ID NO:220), Figure 94 (SEQ ID NO:222X or Figure 96 (SEQ ID NO:227), 
with its associated signal peptide; or 

(c) an extracellular domain of the polypeptide shown in Figure 2 (SEQ ID NO:4), Figure 4 (SEQ ID NO:9), 
Figure 6 (SEQ ID NO: 14), Figure 8 (SEQ ID NO: 16), Figure 10 (SEQ ID NO:2l). Figure 12 (SEQ ID NO:26), 
Figure 14 (SEQ ID NO:3 1 ), Figure 1 6 (SEQ ID NO:36). Figure 1 8 (SEQ 1 D NO:4 1 ), Figure 20 (SEQ I D NO:46), 
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Figure 22 (SEQ ID NO:S.). Figure 24 (SEQ ID NO:56), Figure 26 (SEQ ID NO:62), Figure 28 (SEQ ID NO:67) 
Figure 30 (SEQ IDNO:72), Figure 32 (SEQ ID NO:77), Figure 34 (SEQ ID NO:85). Figure 36 (SEQ ID NO:90), 
Figure 38 (SEQ ID NO:98), Figure 40 (SEQ ID NO-.I07). Figure 42 (SEQ ID NO:l 12), Figure 44 (SEQ ID 

NO:ll7) > Figure46(SEQIDNO : i27),Figure48(SEQIDNO:132), Figure 50(SEQIDNO:137),Figure52(SEQ 
ID NO: 143), Figure 54 (SEQ ID NO: 148). Figure 56 (SEQ ID NO: 153), Figure 58 (SEQ ID NO: 155). Figure 60 
(SEQ ID NO: 1 60), Figure 62 (SEQ ID NO: 1 62), Figure 64 (SEQ ID NO: 1 70), Figure 66 (SEQ ID NO: 1 8 1 ^Figure 
68 (SEQ IDNO:l83), Figure 70 (SEQ ID NO:19l). Figure 72 (SEQ ID N0:I93), Figure 74 (SEQ IDNO:l95), 
Figure 76 (SEQ ID NO:I97), Figure 78 (SEQ ID NO:l99), Figure 80 (SEQ IDNO:20I). Figure 82 (SEQ 
IDNO:203), Figure 84 (SEQ ID NO205), Figure 86 (SEQ ID N0:2 14). Figure 88 (SEQ ID N0:2I6), Figure 90 
(SEQ ID NO:218). Figure 92 (SEQ ID NO:220), Figure 94 (SEQ ID N0.222), or Figure 96 (SEQ ID NO:227), 
lacking its associated signal peptide. 
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FIGURE 1 



TGGGGGCCCCCCAGGCTCGCGCGTGGAGCGAAGCAGCATGGGCAGTCGGTGCGCGCTGGCCCTGGCGGTGCTCTC 
GGCCTTGCTGTGTCAGGTCTGGAGCTCTGGGGTGTTCGAACTGAAGCTGCAGG^ 

GCTGGGGAACCGCAATTGCTGCCGCGGGGGCGCGGGGCCACCGCCGTGCGCCTGCCGGACCTTCTTCCGCGTGTG 
CCTCAAGCACTACCAGGCCAGCGTGTCCCCCGAGCCGCCCTGCACCTACGGCAGCGCCGTCACCCCCGTGCTGGG 
CGTCGACTCCTTCAGTCTGCCCGACGGCGGGGGCGCCGA 

CTTCACCTGGCCGGGCACCTTCTCTCTGATTATTGAAGCTCTCCACACAGATTCTCCTGATGACCTCGCAACAGA 
AAACCCAGAAAG ACTCATCAGCCGC CTGGC CACCCAGAGGCACCTG ACGGTGGGCG AGGAGTGGTCCCAGGACCT 

CTCCGTTTTCTGCCGTCCCCGGGACGATGCCTTCGGCCACTTCACCTGTGGGGAGCGTGGGGAGAAAGTGTG 

CCCTGGCTGGAAAGGGCCCTACTGCACAGAGCCGATCTGCCTGCCTGGATGTGATGAGCAGCATGGATTTTGTGA 

CAAACCAGGGGAATGCAAGTGCAGAGTGGGCTGGCAGGGCCGGTACTGTGACGAGTGTATCCGCTATCCAGGCTG 

TCTCCATGGCACCTGCCAGCAGCCCTGGCAGTGCAACTGCCAGGAAGGCTGCGGGGGCCTTTTCTGCAACCAGGA 

CCTGAACTACTGCACACACCATAAGCCCTGCAAGAATGGAGCCACCTGCACCAACACGGGCCAGGGGAGCTACAC 

TTGCT CTTGCCGGCCTGGGTACACAGGTGCCACCTG CGAG CTGG GGATTGACGAGTGTGACCCCAG CCCTTGTAA 

GAACGG AGGGAG CITGCACGGATCTCGAGAACAGCTACTCCTGTACCTGCCCACCCGGCTTCTACGG CAAAATCTG 

TGAATTGAGTGCCATGACCTGTGCGGACGGCCCTTGCTTTAACGGGGGTCGGTGCTCAGACAGCCCCGATGGAGG 

GTACAGCTGCCGCTGCCCCGTGGGCTACTCCGGCTTCAACTGTGAGAAGAAAATTGACTACTGCAGCTCTTCACC 

CTGTTCTAATGGTGCCAAGTGTGTGGACCTCGGTGATGCC7ACCTGTGCCGCTGCCAGGCCGGCTTCTCGGGGAG 

GCACTGTGACGACAACGTGGACGACTGCGCCTCCTCCCCGTGCGCCAACGGGGGCACCTGCCGGGATGGCGTGAA 

CGACTTCTCC TGCACCTG CCCGCCTGG CTACACGGG CAGG AACTGCAG TG CCCCCG TCAGCAGGTG CG AGCACGC 

ACCCTGCCACAATGGGGCCACCTGCCACGAGAGGGGCCACCGCTATGTGTGCGAGTGTGCCCGAGGCTACGGGGG 

TCCCAACTGCCAGTTCCTGCTCCCCGAGCTGCCCCCGGGCCCAGCGGTGGTGGACCTCACTGAGAAGCTAGAGGG 

CCAGGGCGGGCCATTCCCCTGGGTGGCCGTGTGCGCCGGGGTCATCCTTGTCCTCATGCTGCTGCTGGGCTGTGC 

CGCTGTGGTGGTCTGCGTCCGGCTGAGGCTGCAGAAGCACCGGCCCCCAGCCGACCCCTGCCGGGGGGAGACGGA 

G ACCATGAACAACCTGGCCAAC TG CC AGCGTGAG AAGG ACATCTCAGTC AGCATCATCGGGGCCACGCAGATCAA 

GAACACCAACAAGAAGGCGGACTTCCACGGGGACCACAGCGCCGACAAGAATGGCTTCAAGGCCCGCTACCCAGC 

GGTGGACTATAACCTCGTGCAGGACCTCAAGGGTGACGACACCGCCGTCAGGGACGCGCACAGCAAGCGTGACAC 

CAAGTGCCAGCCCCAGGGCTCCTCAGGGGAGGAGAAGGGGACCCCGACCACACTCAGGGGTGGAGAAGCATCTGA 

AAGAAAAAGGCCGGACT CGGGCTGTTCAACTTC AAAAGACAC CAAG TACC AGTCGGTGTACGTCATATCCGAGGA 

GAAGGATG AGTG CGTCATAG C AACTG AGGTG TAAAATGG AAGTGAG ATGG CAAGACTCCCGTTTCTCTTAAAATA 

AGTAAAATTCCAAGG ATATATGCC CCAACG AATGC TG CTGAAGAGG AGGGAGGCCTCGTGGACTGCTGCTGAGAA 

ACCGAGTTCAGACCGAGCAGGTTCTCCTCCTGAGGTCCTCGACGCCTGCCGACAGCCTGTCGCGGCCCGGCCGCC 

TGCGGCACTGCCTTCCGTGACGTCGCCGTTGCACTATGGACAGTTGCTCTTAAGAGAATATATATTTAAATGGGT 

G AACTG AATTACG CAT AAG AAG CATGCACTGC CTGAGTGTAT ATTTTGG ATTCTTATGAG CCAGTCTTTT CTTGA 

ATTAGAAACACAAACACTGCCTTTATTGTCCTTTTTGATACGAAGATGTGCI^ 

GTTATTTTTTGGATTTG TAAAAATATTTTT C ATG ATAT CTGT AAAGCTTGAGTATTTTGTGATGTTCGTTTTTT A 
TAATTTAAATTTTGGTAAATATGTACAAAGGCACTTCGGGTCTATGTGACTATATTTTTTTC 
TTATGGAATATTGTG CAAATGTTATTTGAGTTTT^ 

TTCCAAAATAAATTTTATGAATGACAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAA 
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FIGURE 2 



Signal sequence: teino acids 1-21 

Transmembrane domain: Amino acids 546-566 

N-glycosylation site: Amino acids 477 _4 81 

CAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 660-664 

Tyrosine kinase phosphorylation sites: Amino acids 176-185/252-261 

N-myristoylation sites: Amino acids 2-8,-37-43 ; 40-46 ; 

98-104 ; 99-105; 262-268; 281 -287 ; 
282-288 ;301-307; 310-316 ;328-334; 
340-344 ; 378-384; 387-393; 512-518 ; 
676 -682; 683-689,-695- 701 

Aspartic acid and asparagine hydroxylation sites: 

Amino acids 343-355;420-432; 
458-470 

Prokaryotic membrane lipoprotein lipid attachment site: 

Amino acids 552-563 

EGF-like domain cysteine pattern signature: 

Amino acids 243-255;274-286; 
314-326; 352-364 ; 391-4 03 ; 429-441 ; 
467-479;505-517 




— ^««rwwHuoMr ^^^^^^-^IWPGTFSLIIEALHTDSPDDLATENPERLISRLATO 

RHLTVGEEWSQDLHSSGRTDIJCYSYRFVCDEHYYGEGCSVFCRPPJDDAFGHFTCGERGEKVC^ 
CLPGCDEQHGFCDKPGECICCRVnwofjT? vrnp^TD vT3r?<-T tT^^^t., rt «, rt A„«. 



FNGGRCSDSPIX^YSCRCPVGYSGFNCEKKIDYCSSSPCSNGAKCVDLGDAYLCRCOAGFSGRHCDDNVDDCASS 

PCANGGTCRDGVNDFSCTCPPGYTGRNCSAPVSRCEHAPCHNGATCHERGHRYVCECARGYGGPNCQFLL 
<»*VVDLTBKI*GQ<WPFPWVAV^ 

GTPTTLRGGEAS ERKRPDSGCS TSKDTKYQS VYVI S EEKDECVI ATEV 
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FIGURE 3 



GGCTCAGAGGCCCCACTGGACCCTCGGCTCTTCCTTGGACTTCTTGTGTGTTCTGTGAGCTTCG 

GTCTTGGGCATCAGAGGTG AG AGGGTGGGAAGGTCCGCCGCGATGGGG AAG CCCTGGCTGCGTGCGCTACAG CTG 

CTGCTCCTGCTGGGCGCGTCGTGGGCGCGGGCGGGCGCCCCGCGCTGCACCTACACCTTCGTGCT^ 

AAGTTCACGGGCGCTGTGTGCTGGAGCGGCCCCGCATCCACGCGGGCGACGCCCGAGGCCGCCA^ 

CTGGCGGCGCTGCGCATG CGCGTCGGCCGCCACGAGGAGCTGTTACGCG AGCTGCAGAGG CTGGCGGCGG CCG AC 

GGCGCCGTGGCCGGCGAGGTGCGCGCGCTGCGCAAGGAGAGCCGCGGCCTGAGCGCGCGCCTGGGCCAGTTGCGC 

GCGCAGCTGCAGCACGAGGCGGGGCCCGGGGCGGGCCCGGGGGCGGATCTGGGGGCGGAGCCTGCCGCGGCGCTG 

GCGCTGCTCGGGGAGCG CGTG CTC AACG CGTCCGCCGAGG CTCAGCGCGCAGCCGCCCGGTTCCACC AGCTGGAC 

GTCAAGTTCCGCGAGCTGGCG<^GCTCGTCACCCAGCAGAGCAGTCTCATCGCCCGCCTGGAGCGCCTGTGCCCG 

GGAGGCGCGGGCGGGCAGCAGCAGGTCCTGCCGCCACCCCCACTGGTGCCTGTGGTTCCGGTCCGTCTTGTGGGT 

AGCACCAGTGACACCAGTAGGATG CTGG AC CCAGCCCCAGAGCCCCAGAGAGACCAGACCCAGAGACAGCAGG AG 

CCCATGGCTTCTCCCATGCCTGCAGGTCACCCTGCGGTCCCCACCAAGCCTGTGGGCCCGTGGCAGGA 

GAGGCCCGCCAGGCAGGCCATGAACAGAGTGGAGTGTATGAACTGCGAGTGGGCCGTCACGTAGTGTCAGTATGG 

TGTGAGCAGCAACTGGAGGGTGGAGGCTGGACTGTGATCCAGCGGAGGCAAGATGGTTCAGTCAACTTCTTCACT 

ACCTGGCAGCACTATAAGGCGGGCTTTTGGGCGGCCAGACGGAGAATACTGGCTGGGCCTTGAACCCGTGTATCAG 



CCACTAT 

GAT GGCT TCTCCCTGGAACCCGAGAGCGACCACTACCGCCTGCGGCTTGGCCAGTACCATGGTGATGCTGGAGAC 
TCTtrTTTCCTGGCACAATGACAAGCCCTTCAGCACCGTGGATAGGGACCGAGACTCCTATTCTGGTAACTGTGCC 
CTGTACCAGCGGGGAGGCTGGTGGTACCATGCCTGTGCCCACTCCAACCTCAACGGTGTGTGGCACCACGGCGGC 
CACTACCGAAGCCGCTACCAGGATGGTGTCTACTGGGCTGAGTTTCGTGGTGGGGCATATTCTCTCAGGAAGGCC 



AGGAGCCC AAGTTGTTCTGGCCACACCTTCTTTGTGGCTCAGTGCCAATG TG TCCCACAGAACTTCCCACTG TGG 
ATCTGTGACCCTGGGCGCTGAAAATGGGACCCAGGAATCCCCCCCGTCAATATCTTGGCCTCAGATGGCTCCCCA 
AGGTCATTCATATCTCGGTTTGAGCTCATATCTTATAATAACACAAAGTAGCCAC 
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FIGURE 4 



Signal sequence: 



Amino acids 1-20 



N-glycosylation sites: 



Amino acids 58-62;145-149 



cAMP- and cGMP -dependent protein kinase 



phosphorylation site: 
Amino acids 97-101 



Tyrosine kinase phosphorylation site: 



Amino acids 441-448 



N-myristoylation sites: 



Amino acids 16-22;23-29;87-93; 
108-114 ;121-127; 125-131 ;129-135; 
187- 193; 293-299; 353-359; 378- 384; 
445-45l;453-459 



Cell attachment sequence: 



Amino acids 340-343 



Fibrinogen beta and gamma chains C- terminal domain signature: 

Amino acids 418-431 



MGKPWLRALQLLLLLGASWARAGAPRCTYTFVLPPQKFT^ 

LRELQRLAAADGAVAGEVRAIJIKESRGLSARLGQLRAQLQHEAGP 
QRAAARraQLDVKFRZIAQLVTQQ^ 

PQRDC/TQRQQEPMASPMPAGHPAVPTOPVGPWQDCAEARQ 
RRQIXSSVNFFTTWQHYKAGFGRPDGEYWLGI^PVYQLTSRGDKEIXVL^ 
RLGQYHGDAGDSLSWHNDKPFSTVDRDRDSYSGNCALYQRGGWWYHACAHSNI^G 
FRGGAYSLRKAAMLIRPLKL 
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FIGURE 5 



GCGGACGCGTGGGTGAAATTGAAAATCAA^ 
GTTATTTCCTCCAGAATTGATCAAGAC^ 

ATGTTAGACGATGTAAAAATTTTAGCCAATGGCCTCCTTCAGTTGGGACATGGTCTTAAAGA 

AC G AAGGG C C AAATTAATG ACAT A TTTCAAAAA CT C AAC ATATTTGATC AGTC TTTTT ATG ATCT AT C G C TG C AA 

ACCAGTGAAATCAAAGAAGAAGAAAAGGAACTGAGAAGAACTACATATAAAC^ 

AAGAATATGTCACTTGAACTCAACTCAAAACITGAAAGCCrCCT 

AAATATTTAGAAGAGCAACTAACTAACTTAATTCAAAATCAACCTGAAACT^ 

CTTAAAACTTTTGTAGAAAAACAAGATAATAGCATCAAAGACCTTCTCCA 

TTAAACCAACAGCATAGTCAAATAAAAGAAATAGAAAATCAGCTCAGAAGGACTAGTATTCAAGAA 

ATTT CTCTATCTTCCAAGCCAAGAGC ACCAAG AACT ACT CCCTTTCTTCAG TTGAATG AAATAAGAAATGTAAAA 

CATGATGGCATTCCTGCTG AATGTACCACC ATTTAT AACAGAGGTGAAC AT ACAAG TGGCATGTATG CC ATCAGA 

CCCAGCAACTCTCAAGTTTITCATGTCT^ 

ATAGATGGATCACAAAACTTCAATCSAAACGTGGGAGAACTACAAATATGGTTTTG^ 

TGGTTGGGCCTAGAGAAGATATACTCCATAGTCAAGCAATCTAATTATGTTTTACGAATTGAGTTGGAAGACTGG 
AAAG A CAACAAAC^TTATATTGAATATTCTTTTTACTTGGG AAATCACGAAAC CAAC TATACGCTACATCT AGTT 
GCGATTACTGGCAATGTCCCCAATGCAATCCCGGAAAACAAAGATTTGGTGTTTTCTACTTGGGATCACAAAGCA 
AAAGGACACTTCAACTGTCCAGAGGGTTATTCAGGAGGCTGGTGGTGGCATGATGAGTGTGGAGAAAACAACCTA 
AATGGTAAATATAACAAACCAAG AGCAAAAT CTAAGCC AGAG AGGAG AAGAGGATT AT CTTG GAAGTCTC AAAAT 

GGAAGGTTATAGTCTATAAAATCAACCAAAATGTTGATCCATCCAACAGATTCAGAAAGCTTTGAAT 
GCAATTTAAAGG CATATTTAACC ATTAACTCATTC CAAGTTAATG TGGT CTAATAATCTGGTATAAA^CC TTAAG 
AGAAAGCTTGAGAAATAGATTTTTTTTATCTTAAAGTCACTGTCTATTTAAGAT^ 
TTAAAGAATACCGTTTACATTTCTCAATCAAAATTCTTATAATACTATTTGTTTTA^ 
AATTTTAGATGGTCACAATCTAGATTATAATCAATAGGTGAACTTATTAAATAACTTT^ 
GAGACTTTTATTTTAAAAGGCATCATATGAGCTAATATCACAACTTTCCCAGTTTAAAA^^ 
AAAACTCTAAACTTGACTAAATACAGAGGACTGGTAATTGTACAGTTCTTAAATGTTGTAGTAT^ 
CTAAAAATCGTCAGCAC AGAGTATGTGTAAAAATCTGTAATACAAATTTTTAAA CTGATGC TTCATTTTGCTACA 

AAATAATTTGGAGTAAATGTTTGATATGATTTATTTATGAAACCTAATGAAGCAGAATTAAATACTGTATTAAAA 
TAAGTTCGCTGTCTTT 
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FIGURE 6 



Signal sequence: Amino acids 1-16 

N-glycosylation sites: Amino acids 23-27; 115-119 ; 

296-300,-357-361 

cAMP- and cGMP-dependent protein kinase phosphorylation sites: 

Amino acids 100-104 ; 204-208 

Tyrosine kinase phosphorylation site: Amino acids 342-351 

N-myristoylation sites: Amino acids 279-285 ;352-358 ; 

367-373 

Leucine zipper patterns: Amino acids 120-142 ; 127-149 



MFTIKLLLFIVPLVISSRIDQDNSSFT3SLSPEPKSRFAMIJ3DVK^ 

NIFDQSFYDLSLQTSEIKEEEKELRRTTYKLQVK^ 

NQPETPEHPEVTSLKTFVEKQDNSIKDLLQTVED^^ 

TPFLQLNEIRNVKHIX3IPAECTTIYNRGEHTSG 

NYKYGFGRLDGEFW*GLEKIYSIVKQSNYVIJ*IELED 

NKDLVFSTWDHKAKGHFNCPEGYSGGWWWHDECGENNLNGKYNKPRAKSKPERRRGLSWKSQNGRLY 
IHPTDSESFE 



6 / 96 



WO 00/32221 



PCIYUS99/28313 - 



FIGURE 7 



TATTTACCATATCAGATTCACATTCAGTCCTCA^ 

TCCTATTTG CCATCTCAGAAGTGCGGAGCAAGG AG TCTGTGAG ACTCTGTGGGCTAGAATACAT ACGGACAGTC A 
TCTATATCTGTGCTAGCTCCAGGTGGAGAAGGCATCrGGAGGGGATCCCTCAAGC 

ACTC CTTCCAGCTCCCACATAAACGTG AGTTTTCTGAGGAAAATCCAGCGCAAAACCTTCCGAAGGTGGATGC 
CAGGGGAAGACCGTCTTTGGGGTGGACAGATGCCCACTGAAGAGCTTTGGAAGTCAAAGAAGCA 
CAAGACAAGATTTACAAACTTTGTGTTGCAC7GATGGCTGTTCCATGACTGATTTC 
AGAGCAAATACCCAATGGGTGGCAGAGCTTTATCACATGTTTAATTACAGTGTTTTACTC 

AT ATTGTGTT ATT AAAATG ATGG CTTTTGGG TAGG C AAAA CTT CTTTTCT AAAAGG T AT AG CTGAG CGG TTG AAA 
CCACAGTGATCTCTAT^TTCTCCCTTTGCCAAGGTTAATG AAC TAATG CTT TG AAA 

TTTCAAATGCTGCGCAAAATTGCAATAAAAATGCTATAAA 
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FIGURE 8 



Signal sequence: Amino acids 1-19 

_?AMP- and cGMP- dependent protein kinase phosphorylation site: 

Amino acids 107-111 

N-myristoylation sites: Amino acids 3-9;52-58 ; 96-102 ; 

125-131 

Insulin family signature: Amino acids 121-136 



MKGSIFTLFLFSVIiFAISEVRSKESVRLCGLEYIRW 

ENPAQNLPKVDASGEDRLWGGQMPTEELWKSKIOISVMSRQDLQTLCCTDGCSMTDLSALC 
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FIGURE 9 



CCCACGCGTCCGAACCTCTCCAGCGA^GAGCCGCCCGCCTGCTGCCCAACCTCACTCTGTGCTTACAGCTGCT 
GATTCTCTGCTGTCAAACTCAGTACGTGAGGGACCAGGGCGCCATGACCGACCAGCTGAGCAGGCGGCAGATCCG 
CGAGTACCAACTCT ACAGCAGGACCAGTGG CAAGCACGTGCAGGT CACCGGG CGTCG CATCTCCG CCACCGCCG A 

GGACGGCAACAAGTTTGCCAAGCTCATAGTGGAGACGGACACGTTTGGCAGCCGGGTTCGCATCAAAGGGGCTGA 
GAGTGAGAAGTACATCTGTATG AACAAG AGGGG CAAGCTCATCGGGAAGCCCAG CGGG AAGAGCAAAGACTGCGT 
GTTCACGGAGATCGTGCTGGAGAACAACTATACGGCCTTCCAGAACGCCCGGCACGAGGGCTGGTTCATGGCCTT 
CACGCGGCAGGGGCGGCCCCGCCAGGCTTCCCGCAGCCGCCAGAACCAGCGCGAGGCCCACTTCATCAAGCGCCT 
CTACCAAGGCCAGCTGCCCTTCCCCAACCACGCCGAGAAGCAGAAGCAGTTCGAGTTTGTGGGCTCCGCCCCCAC 
CCGCCGGACCAAGCGCACACGGCGGCCCCAGCCCCTCACGTAGTCTGGGAGGCAGGGGGCAGCAGCCCCTGGGCC 
GCCTCCCCACCCCTTTCCCTTCTTAATCCAAGGACTGGGCTGGGGTGGCGGGAGGGGAGCCAGATCCCCGAGGGA 
GGACCCTG AGGG CCGCGAAG CATCCG AG C CC CC AGCTGGG AAGGGGCAGGCCGGTG CCCC AGGGGCGG CTGGCAC 

AGTGCCCCCTTCCCGGACGGGTGGCAGGCCCTGGAGAGGAACTGAGTGTCACCCTGATCTCAGGCCACCAGCCTC 
TGCCGGCCTCCCAGCCGGGCTCCTGAAGCCCGCTGA^ 

GGTGGCTGTCCTCAAAATCTG CTTCTCGG ATC TCC CTC AG TCTG CC CCCAGCCCC C AAACTCCTCCTGGCTAG AC 



CACTCCTCACATTCCAO»CCra^ 
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Signal sequence: Amino acids 1-22 

N-glycosylation sites: Amino acids 9-13 ; 126-130 

CAMP- and cGMP- dependent protein kinase phosphorylation site: 

Amino acids 60-64 

Tyrosine kinase phosphorylation sites: Amino acids 39-48 ;89-97 

N-myristoylation sites: Amino acids 6 9- 75 ; 188-194 

Amidation site:- Amino acids 58-62 

HBGF/FGF family signature: Amino acids 103-128 

MGAARLLPNLTLCLQLLILCCQTQYVRDQG^ 

IVETDTFGSRVRIKGAESEKYICMNKRGKLIGKPSGKSKDCVFTEIVLENNYTA 
ASRSRQNQREAHFIKRLYOGQLPFPUHAEKQKQFEFVGSAPTRRTKRTRRPQPLT 
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FIGURE 11 



GCAGCTGGTTACTGCATTTCTCCA.TGTGGCAGACAGAGCAAAGCCACAA 
CCCACAGACCAGAACTTCCACTATACTACT^^ 

AAAAGG AAAAAGAAG TTC CTTCTTA C AG CTTGGATT CAACGGTC CAAAAC AAAAATG C AG CTGC C ATTAAAGTCT 
CAGATGAACAAACTTCTACACTGATTTTTAAAATCAAGAATAAGGGCAGCAA 

AGACACAAAAAGCTGGCAATATAGCAACTATGAAGAGAAAAGCTACTAATAAAATTAACCCAACGCATAGAAGAC 
TTTTTTTT CTCTTCTAAAAACAACT AAGT AAAG ACTT AAATTT AA^ CAT C ATTTTA C AACCT CATTTCAAAAT 
GAAGACTTTTACCTGGACCCTAC^GTG^ 

CAAAATTAAAAAAATAAACCAGAGAAGATACCCTCGTGCCACAGATGGTAAAGAGGAAGCAAAGAAATGTGCAT^ 
CACATTCCTGGTACCTGAACAAAG AATAACAGGGCCAATCTGTG TCAACACCAAGGGG C AAGATGCAAGT ACCAT 
TAAAGACATGATCACCAGGATGGACCTTGAAAACCTGAAGGATGTGCTCTCCAGGCAGAAGCGGGAG^ 
TCTGCAACTGGTGGTGGATGTAGATGGAAACATTGTGAATGAGGTAAAGCTGCTGAGAAAGGAAAGCCGTAACAT 
GAACTCTCGTCTTACTCAACTCTATATGCAATTATTACATGAGATTATCCGTAAG 

TT GCC AAC TG GAAAACAAAATC CTC AATGTC ACCAC AG AAATG TT G AAG ATG G CAACAAGAT AC AGGG AAC TAGA 

GGTGAAATACGCTTCCTTGACTGATOTGTCAATAACCAATCTGTGATGATCACTTTG 

GAGGATATTTTCCCGACAAGACACCCAra^ 

CCAACMTATACTCCTGGTCTGCTGGGAGGTAACGAGATTCAGAGGGATCCAGGTTATCCCAGAGATrTAATGCC 

ACCACCTGATCTGGCAACTTCTCCCACCAAAAGCCCrrTTCAAGATACCACCGGTAACTTTC^ 

ATTCAAAGACTGTCAGCAAGCAAAAGAAGCTGGGCATTCGGTCAGTGGGATT^ 

CAATGGACCAATGCAGTTATGGTGTGAAAACAGTTTGGACCCTGGGGGTTGGACTGTTATTC^ 

CGGCTCTGTCAACTTCTTCAGAAATTGGGAAAATTA 

TGGACTGGAAAATATCTATATGCTTAGCAATCAAGATAATTACAAGTTATTGATTGAATTAGAAGACTGGAGTGA 
TAAAAAAGTCTATGCAGAATACAGCAGCTTTCGTCTGGAACCTGAAAGTGAATTCTATAGACTGCGCCTGGGAAC 
TTACCAGGGAAATGCAGGGGATTCTATGATGTGGCATAATGGTAAACAATTCACCACACTGGACAGAGATAAAGA 
TATQTATGCAGGAAACTGCGCCCACTTTCATAAAGGAGGCT^ 

TGG AGTATGGTACAGAGG AGG CCATTACAGJ^GCAAGCACCAAGATGGAATTTTC TGGG CC 

GTC ATACTC CTT AAG AG C AG TT CAGATGATGATCAAG C CT ATTGACTGAAG AG AG AC ACTC G C CAATTT AAATGA 

CACAGAACTTTGTACTTTTCAGCTCTTAAAAATGTAAATGTTACATGTATA 

ACAGAAAGTTTTTAAAATGAATTTTACCGTAACTATAAAAGGGAACCTATAAATGTAGTTTC^ 

TACTG CAG AAAATT ATGTG T ATC CAC AACC TAG TTATTTT AAAAATTATG TTG ACT AAAT ACAAAGTTTG TTTTC 

TAAAATGTAAATATTTGCCACAATGTAAAGCAA^ 

CTTAACAATTTATTTAAAATCTAAGATTC 

ATGCATTTTATTTTATAAAAATACAGACAGAAAATTAGGGAGAAACTTCTAGTTTTGCCAATAGAAAA 
CCATTG AATAAAAG TT AT TT C AAATTG AATTTGTGC CTTT C AC AC G T AATG ATTAAATC TGAATTCTTAAT AATA 
TATCCTATGCTGATTTTCCCAAAACATGACCCATAGTATTAAATACATATCATTTTTAAAAATAAAAAA 
AAAAATAATGCATGCATAATTTAAATGGTCAATTTATAAAGACAAATCTATGAATG 

CATATGATATG CT*G AACACCAAAATCTCC^GAAATGCATTTTATGT AGT^ C AAAA T ATTGGTATT 

ACAAAAATGCAGAATATTTAGTGTGCTACAGAOT^ 

ACTGATCTTACTACTACAAAGAAAAAAAAACCCAACCCATCTGCA 

AAGTATTAGTGCATGCTCAGAAC^AGGTGGGACTAAAACAAACTCAAGGAACTGTTGGCTGTTTTCCCGATACTGA 

GAATTCAAC AGCTC CAGAGCAG AAGCCACAGGGGCATAGCTTAGTC CAAACTGCTAATTTCATTTTACAGTG TAT 

GTAACGCTTAGTCTCACAGTGTCTTTAACTCATCTTTGCAATCAACAACT 

TCCTTTCAGGAATACATATTCACTGCTTAGAGGTGACCTTGCCTTAATATATTTGTGAAGT 

TAGCTCATGAAACTTTTGCTTAAGCAAAAAGAAAACCTCGAATTGAAATGTGTGAG 

AGCTTAATGTGAAGATAATCATTTGGACAACTCAAATCCATCA^ 

AAAATAAAACTTCTGGTGAAACAAATTAAACAAAATATCCAAACCTCAAAAAAAA 
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FIGURE 12 



Signal sequence: 



Amino acids 1-23 



N-glycosylation sites : 



Amino acids 160-164 ; 188- 192 



CAMP- and cGMP- dependent protein kinase phosphorylation site: 

Amino acids 120-124 

Tyrosine kinase phosphorylation sites: Amino acids 173-180;387-396 



Fibrinogen beta and gamma chains C-terminal domain signature: 

Amino acids 440-453 



^TFTWTLGVLFFLLVDTGHCIRGGQFKI 

IKDMI TRMDLENLKDVLSRQKRH IDVLQLWDVDGNI VNE VKLLRKESRNMNS RVTQLYMQLLHE I IRKRDNSLE 
LSQLENKIIJTVTTEMLKMATRYRELFAraYA^^ 

S^YTPGLU3GNEIQRD?GYPRI>LMP?PDIATSPTKSPFKIPPVTFINEGPFKDCQQAKEAGHSVSGIYM:KPEN 
S NGPMQLWCENS LDPGGWTVI QKRTDGS VNFFRNWENYKKGFGNIDG EYWLGLENI YMLS NQDNYKLL I ELSDWS 
DKKVYAEYSSFRLEPESEFYRI^LGTYQGNAGDSMMWHNGKQ 
NGVWYRGGHYRSKHQDG I FWAE YRGGS YS LRAVQMMIKP I D 



N-myristoylation sites: 



Amino acids 70-76;110-116 ;232-238 
343-349; 400-406 ;467-473 ;475-487 
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FIGURE 13 



CGGACGCGTGGGGGAAACCCTTCCGAGAAAACAGCAACAAGCTGAGCTGCTGTGACAGAGGGGAACAAGATGGCG 

GCGCCGAAGGGGAGCCTCrrGGGTGAGGACCCAACTGGGGCTCCCGCCGCTGCTGCTCCTGACCATGGCCTOGC- 

GGAGGTTCGGGGACCGCTTCGGCTGAAGCATTTGACTCGXSTCTTGGGTGATACGGCGTCT^GCCACCGGGCCTGT 

CAGTTGACCTACCCCTTGCACACCTACCCTAAGGAAGAGGAGTTGTACGCATGTCAGAGAGGTTGCAGGCTGT^ 

TCAATTTGTCAGTTTGTGGATGATGGAATTGACTTAAATCGAACTAAATTGGAATGTGAATCTGCATGTACAGA^ 

GCATATTCCCAATCTGATG AGCAATATG CTTG CCATCTTGGTTGCCAG AATC AG CTGCCATTCG CTG AACTG AG A 

CAAG AACAACTTATGTCCCTG ATGCC AAAAATG C ACCTACTCTTTCCTCTAACTCTGGTGAGGTCATTCT GGAGT 

GACATGATGGACTCCGCACAGAGCTTCATAACCTCTTCATGGACTTTTTATCTTCAAGCCGATGACGG 

GTTATATTCCAGTCTAAGCCAGAAATCCAGTACGCACCACATTTGGAGCAGGAGCCTACAAATTTGAGAGAATCA 

TCTCT AAGCAAAATGTCCT ATCTG CAAATGAG AAATTCACAAGCG CAC AGGAATTTTCTTGAAGATGGAGAAAGT 

GATGGCTTTTTAAGATGCCTCTCTCTTAACTCTGGGTGGATTTTAACTACAACTCT^ 

TTGCTTTC^TTTGTTGTGCAACTCTTGCTACMCTC 

GGTGACTTGGAGTTTATGAATGAACAAAAGCTAAACAGATATCCAGCTTCTTCTCTTGTGGTTG 

ACTG AAG ATCATG AAG AAG CAGGG C CTCT ACCTA CAAAAG TG AAT CTTG CTCATT C TGAAATTTAAG CATTTTTC 

TTTTAAAAGACAAGTGTAATAGACATCTAAAATTCCACTCCTCATAGAGCTm 

GGC CTTAAG AAATCACTAT AAAATG CAAATAAAGTTACTCAAATCTGTG 
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FIGURE 14 



Signal sequence: 



Amino acids 1-31 



Transmembrane domain: 



Amino acids 242-262 



N-glycosylation site: 



Amino acids 90-94 



N-myristoylation sites: 



Amino acids 28-34 ;29-35 ;31-37 ; 86-92 



MAAPKGSLWVRTQLGLPPLLIXTMALAGG 
LFSICQFVDDGIDI^TKLECESACTEAYSQSDEQYACHL^ 

"WSDMMDS AQS FITS S WTFYLQADDGKI VI FQS KPE I QYAPHLEQEPTNLRES S LSKMS YLQMRNSQAHRNFLEDG 

ESDGFIJRCLSLNSGWILTTTLVLSVMVLLWIC^ 

SKTEDHEEAGPLPTKVNLAHSEI 
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FIGURE 15 



CGCTCTCCCTGCTCCAGCAAGGACCA^AGGG^^ 

GCTGCCTGCCCTGCTGCCGGTGCCGGCTGTACGCGGAGTGGCAGAAACACCCACCTACCCCTGGCGGGACGCAGA 

GACAGGGGAGCGGCTGGTGTGCGCCCAGTGCCCCCCAGGCACCTTTGTGCAGCGGCCGTGCCGCCGAGACAGCCC 

CACGACGTGTGGCCCGTGTCCACCGCGCCACTACACGCAGTTCTGGAACTACCTGGAGCGCTGCCGCTACTGCAA 

CGTCCTCTGCGGGGAGCGTGAGGAGGAGGCACGGGCTTGCCACGC(^CCCACAACCGTGCCTGCCGCTGCCGCAC 
CGGCTTCTTCGCGCACGCTGGTTTCTC 

CACCCCCAGCCAGAACACGCAGTGCCAGCCGTGCCCCCCAGGCACCTTCTCAGCCAGCAGCTCCAGCTCAGAGCA 
GTGCCAGCCCCACCGCAACTGCACGGCCCTGGGCCTGGCCCTCAATGTGCCAGGCTCTTCCTCCCATGACACCCT 
GTGCACCAGCTGCACTGGCTTCCCCCTCAGCACC^GGGTACCAGGAGCT^ 

CTTTGTGGCTTTCCAGGACATCTCCATCAAGAGGCTGCAGCGGCTGCTGCAGGCCCTCGAGGCCCCGGAGGGCTG 

GGGTCCGACACCAAGGGCGGGCCGCGCGGCCTTGCAGCTGAAGCTGCGTCGGCGGCTCACGGAGCTCCTGGGGGC 

GCAGGACGGGGCGCTGCTGGTGCGGCTGCTGCAGGCGCTGCGCGTGGCCAGGATGCCCGGGCTGGAGCGGAGCGT 

CCGTGAGCGCTTCCTCCCTGTGCACTGATCCTGGCCCCCTCTTATTTATTCTACATCCTTGGC^ 

CTGAAAGAGGCTTTTTTTTAAATAGAAGAAATGAGGTTTCTTAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 16 



Signal sequence: Amino acids 1-23 

N-glycosylation site: . Amino acids 173-177 

CAMP- and cGMP- dependent protein kinase phosphorylation sites: 

Amino acids 63-67;259-263 

Tyrosine kinase phosphorylation site: Amino acids 28-37 

N-myristoylation sites: Amino acids 156-162,-178-184; 

207-213 ;266-272;287-293 



MRALEGPGLSLiCLVLALPALLPVPA 
RHYTQFWNYI^ROIYCNVLCGEREEEARACHAT^ 
QPCPPGTFSASSSSSEQCQPHRNCTALGIJU^NVPGSSSHDTLCT^ 
IKR.LQRLLQALEAPEGWGPTPRAGRAAI^LKLRRRLTE^ 
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FIGURE 17 



CGGACGCGTGGGCGGACGCGTGGGCGGCCCACGGCGCCCGCGGGCTGGGGCGGTCGCTTCTTCC7TCTCCGTGGC 
CTACGAGGGTCCCCAGCCTGGGTAAAGATG^CCCCATGGCCCCCGAAGGGCCTAGTCCCAGCTGTGCTCTGGGGC 



CAG CCCCATC CGTGTC ATACCTGCCGGGGACTGGTTGACAGCTTTAACAAGGG CCTGGAGAGAACCATC CGGGAC 
AACTTTGGAGGTGGAAACACTGCCTGGGAGGAAGAGAATTTGTCCAAA 

GAGGTGCTGGAGGGTGTGTGCAGCAAGTCAGACTTCGAGTGCCACCGCCTGCTGGAGCTGAGTGAGGAGCTGGTG 
GAGAGCTGGTGGTTTCACAAGCAGCAGGAGGCC CCGGACCTCTTCCAGTGGCTG TG CTCAGATTC CCTGAAG CTC 
TGCTGCCCCGC^GGCACCTTCGGGCCCTCCTGCCTTCCCTGTCCTGGGGGAACAGAGAGGCCCTGCGGTGGCTAC 

gggcagtgtgaaggagaagggacacgag<kk;gcagcgggcactgtgactgccaagccggctacgggggtgaggcc 

TGTGGCCAGTGTGG CCTTGGCTACTTTGAGGCAGAACGCAACGCC AGCC ATCTGGTATGTTCGGCTTGTTTTG G C 
CCCTGTGC CCGATG CTCAGGACCTGAGGAATC AAACTGTTTG CAATGCAAGAAGGG CTGGGCCCTGCATCACCTC 
AAGTGTGTAGACATTG ATGAGTGTGGCACAGAGGGAGC C AAC TGTGG AGCTG AC CAATTCTGCGTGAACACTGAG 
GGCTCCTATGAGTGCCGAGACTGTGCCAAGGCCTGCCTAGGCTGCATGGGGGCAGGGCCAGGTCGCTGTAAGAAG 
TGTAGCCCTGG CTATCAGCAGGTGGGCT CCAAG TGTCTCG ATGTGG ATGAG7GTGAGACAGAGGTGTGTCCGGGA 
GAGAACAAGCACTGTGAAAACACCGAGGGCGGTTAra 

ATCTGTGTGAAGGAGCAGATCCCAGAGTCAGCAGGCTTCTTCTCAGAGATGACAGAAGACGAGTTGGTGGTGCTG 

CAGCAGATGTTCTTTGGCATCATCATCTGTGCACTGGCCACGCTGGCTGCTAAGGGCGACTTGGTGTTCACCGCC 

ATCTTCATTGGGGCTGTGGCGGCCATGACTGGCTACTGGTTGTCAGAGCGCAGTGACCGTGTGCTGGAGGGCTTC 

ATCAAGGGCAGATAATCGCGGCCACCACCTGTAGGACCTCCTCCCACCCACGCTGCCCCCAGAGCTTGGGCTGCC 

CTCCTGCTGGACACTCAGGACAGCTTGGTTTATTTTTGAGAGTGGGGTAAGCACCCCTACCTGCCTTACAGAGCA 

GCCCAGGTACCCAGGCCCGGGCAGACAAGGCCCCTGGGGTAAAAAGTAGCCCTGAAGGTGGATACCATGAGCTCT 

TCACCTGGCGGGGAC TGGC AGGCTTCACAATGTG TG AATTTC AAAAG T TT TTCCTTAATGG TGGC TG C TAGAGCT 

TTGGCCCCTGCTTAGGATTAGGTGGTCCTCACAGGGGTGGGGCCATCACAGCTCCCTCCTGCCAGCTGCATGCTG 

CCAGTTCCTGTTCTGTGTTCACCACATCCCCACACCCCATTGCCACTTATTTATTCATCTCAGGAAATAA^ 

GGTCTTGGAAAGTTAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 18 



Signal sequence: 



Amino acids 1-29 



Transmembrane domain; 



Amino acids 342-3 92 



N-glycosylation sites: 



Amino acids 79-83;205-209 



cAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 290-2 94 

Aspartic acid and asparagine hydroxylation site: 

Amino acids 321-333 

EGF-like domain cysteine pattern signature: 

Amino acids 161-193 



MAPWP PKGLVP AVLVJG LS L FLNLPG P I WLQPS PPPQSS PPPQPHPCHTCRGLVDSFNKGLERTIRDNFGGGNTAW 
EEENLSKYKDSETPXVEVLEGVCSKSDFECHRLLELSEELVESTWFHKQQEAPDLFQWLCSDSLKLCCPAGTFGP 
SCLPCPGGTERPCGGYGQCEGEGTRGGSGHCDCQAGYGGEACGQCGLGYFEAERNASHLVCSACFGPCARCSGPE 
ESNCLQCKKGWALJIHLKCVDIDECGTEGANCGADQFCV^^ 

SKCLDVDECETEVCPGENKQCEOTEGGYRCICAEGYKQMEGIC^CEQIPESAGFFSF>1TEDELWLQ0MFFGIII 
CALATLAAKGDLVFTAI FI GAVAAMTG YWLS ERSDR VLEGF I KGR 
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FIGURE 19 



CCAGGCCGGGAGGCGACGCGCCCAGCCGTCTAAACGGGAACAGCCCTGGCTGAGGGAGCTGCAGCGCAGCAGAGT 

ATCTGACGGCGCCAGGTTGCGTAGGTGCGGCACGAGGAGTTTTCCCGGCAGCGAGGAGGTCCTGAGCAGCATGGC 
CCGGAG(MCGCCTTCCCK5CC6CCGCGCTCrGGCTCTTCAG 

GGCCGGGCCGCCGCAGGAGGAGAGCCTGTACCTATGGATCGATGCTCACCAGGCAAGAGTACTCATAGGATTTGA 
AGAAGATATCCTGA7TGTTTCAG AGG GGAAAATGG CACCTTTTACAC^ 

GCCAGCTATTCCTGTCAATATCCATTCCATGAATTTTACCTGGCAAGCTGCAGGGCAGGCAGAATACTTCTATGA 
ATTCCTGTCCTTGCG CTCCCTGG ATAAAGGCATCATGGCAGATCCAACCGTCAATGTCCCTCTGCTGGGAACA T 
GCCTCACAAGGCATCAGTTGTTCAAGTTGGTTTCCCATGTCTTGGAAAAGAGGATGGGGTGGCAGCATTTGAAGT 
GGATG TG ATT GTTATG AATT CTGAAGG CAAC AC CATTCTCCAAACAC CTC AAAAT G CT AT CTTCTTT AAAA C ATG 
TCAACAAGCTG AGTG CCCAGG CGGGTG CCG AAATGGAGGC^TTTTGTAATGAAAGACG CATCTGCGAGTGTCCTGA 
TGGGTTCCACGGACCTCACTGTGAGAAAGCCCTTTGTACCCCACGATGTATGAATGGTGGACTTTGTGTGACTCC 
TGGTTTCTGCATCTGCCCACCTGGATTCTATGGAGTGAACTGTGACAAAGCAAACTGCTCAACCACCTGC-TTAA 
TGGAGGGACCTGTTTCTACCCTGGAAAATGTATTTGCCCTCCAGGACTAGAGGGAGAGCA^ 

ATGCCCACAACCCTGTCGAAATGGAGGTAAATGCATTGGTAAAAGCAAATGTAAGTGTTCCAAAGG' T TACCAGGG 

AGACCTCTGTTCAAAGCCTGTCTGCGAGCCTGGCTXSTGGTGCACATGGAACCTGCCATGAACCC^ 

ATCTCJ^GAAGGTTGGCATGGAAGACACTGCAATAAAAGGTATO^ 

AGGCGCCCAGCTCAGGCAGCACACGCCTTCACTTAAAAAGGCCGAGGAGCGGCGGGATCCACCTGAATCCAATTA 
CATCTGGTGAACTCCG ACATCTGAAACGTTTTAAGTTACAC CAAGTTCATAGCCTTTGTTAAC CTTT CATC^C" 7 * 
GAATGTTC AAAT AATG TT CATT ACACTT AAGAATACTGGCCTGAATTTTAT TAGCTTCATT ATAAATCACTG AG C 
TGATATTTACT ^TTCCTTTTAAGTTTTCTAAGTACG TCTGT AGC ATGATGGTAT AGATTTTCTTGTTTCAGTG CT 
TTGGGACAGATTTTATATTATGTCAATTGATCAGGTTAAAATTTTCAGTGTGTAGTTGGCAGATA 
TACAATGCATTTATGGTGTCTGGGGGCAGGGGAACATCAGAAAGGTTAAATTGGGCAAA^^ 

gaaittggatggtgcagttaatcttgaagttacagcatttcagattttattgtcagatat™^ 

ATTTTTAAAAATTG CTCTTAATTTTTAAACTCTC AATACAATATATTTTGACC^ 

gtattaaaaaaaaaaaaattacactgtggtagtggcatttaaacaatataatatattctaaac^ 

GGAATATAATGTATGAACTITTTGCATTGGCTTGAAGCAATATAATATATTGTAAACAAAACACAGCTCTTA 
AATAAACATTTTATACTGTTTGTATGTATAAAATAAAGGTG CTG CTTTAGTTTTTTGGAAAAAAAAAAAAAAAAA 
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FIGURE 2 0 



Signal sequence: 



Amino acids 1-28 



N-glycosylation sites : 



Amino acid3 88-92 ;245-24 9 



Tyrosine kinase phosphorylation site: 



Amino acids 370-378 



N-myristoylation sites: 



Amino acids 184-190;185-191; 
189-195;315-321 



ATP/GTP-binding site motif A (P-loop) : Amino acids 285-293 

EGF-like domain cysteine pattern signatures: 

Amino acids 198-210,-230-242; 
262-274 ; 294-306; 325-338 



MARRS AFP AAALWLWS I LLCLLALRAEAG PPQE ES LYLWIDAHQARVLIGFEED I LI VS EGXMAPFTHDFRKAQQ 

RMPAIPVNIHSMNFTWQAAGQAEYFYEFLSIJlSUDKGIMADPTVjr/P 

EVDVIVMNSEGNTILQTPQNAIFFKTCG^AECPGGCRNGGFCNERRIC^ 

TPGFCICPPGFYGVNCDKANCSTTCFNGGTCFYPGKCICPPGLEGEQCEISKCPQPCRNGGKCIGKSKCKCSKGY 

QGDI^SKPVCEPGCGAHGTCHEPNKCQCQEGVmGRHCNKRYEASLIHAIJlPAGAQLRQHTPSLKKAEERRDPPES 
NYIW 
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FIGURE 21 



CAGCGCGTGGCCGGCGCCGCTGTGGGGACAGCATCAGCGGCGGTTGGATGGCGCAGGTTGGAGCGTGGCGAACAG 
GGGCTCTGGGCCTGGCGCTGCTGCTGCTGCTCGGCCTOSGACTA^ 

CCGACCTCTGCCCAGGCCGCAGGCCCCAGCTCAGGCTCGTGCCCACCCACCAAGTTCCAGTGCCGCACCAGTGGC 

TTATGCGTGC CCCTCACCTGGCGC TGCGACAGGG ACTTGGACTGCAGCG ATGG C^GCGATG AGGAGGAGTGCAGG 
ATTGAGCCATGTACCCAGAAA^ 

^CTCTGGGGGAACTCACAAGAAACTGCGCAACTGCAGCCGCCT 



w.^^^iviA^TyCATTCCACTCACGTGGCGCTGCGACGGCCACCCAGACTGTCCCGACTCCAGCGACGAGCTC 
GGCTGTGGAACCAATGAGATCCTCCCGGAAGGGGATGCCACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTC 
ACCTCTCTCAGGAATGCCACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCCCCTCTGTCGGGAATGCCACA 
TCCTCCTCTGCCGGAGACCAGTCTGGAAGCCCAACTGCCTATGGGGTTATTGCAGCTGCTGCGGTGCTCAGTGCA 
AGCCT(MTCACC<^CACCCTCCTCCTTTTCTCCTGGCTCCGAGCCCAGGA 




A "«^^«^^^>*^>i^A«L:AUTGATGCGGATGGGTACCCGGGCACACCAGCCCTCA 
GAGACCTGACTTCTTCTGGCCACGTGGAACCTCGAACCC^ 

TGGACACTCCCTATGGAGATCCGGGGAGCTAGGATGGGGAACCTGCCACAGCCAGAACTGAGGGGCTGGCCCCAG 
GCAGCTCCCAGGGGGTAGAACGGCCCTGTGCT7AAGACACTCCCTGCTGCCCCGTCTGAGGGTGGCGATTAAA 
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FIGURE 22 



Signal sequence: 
Transmembrane domain: 
N- glycosylate on sites: 

N-myristoylation sites: 



Amino acids 1-3 0 

Amino acids 231-248 

Amino acids 126-130 ; 195-199 ; 
213-217 

Amino acids 3-9 ; 10-16 ; 26-32 ; 
30-36 ; 112-118 ,166-172 ; 212 -218 ; 
224-230; 230-236; 263-269 



Prokaryotic membrane lipoprotein lipid attachment site: 

Amino acids 44-55 



Leucine zipper pattern: 



Amino acids 17-39 



MSGGWMAQVGAWRTGALGLALLLLLGLGLGLEAAASPLSTPTSAQAAGPSSGSCPPTKFQCRTSGLCVPLTWRCD 
W5LDCSDGSDEEECRIEPCTQKGQCPPPPGLPCPCTGVSDCSGGTDKKLRNCSRIACLAGELRCTLSDDCIPLTW 
RCDGHPDCPDS SDELGCGTNEILPEGDATTMG PP VTLES VTSLRNATTMGPPVTLES VPSVGNATS S SAGDQSGS 
PTAYGVIAAAAVLSASLVTATtiLLLSWI*RAQERLRPLGLLVAMKESLLLiSEQKTSLP 
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FIGURE 23 



GGGGTCTCCCTCAGGGCCGGGAGGC^CAGCGGTCCCTGCTTGCTGAAGGGCTGGATGTACGCATCCGCAGGTTCC 

CGCGGACTTGGGGGCGCCCGCTGAGCCCCGGCGCCCGCAGAAGACTTGTGTTTGCCTCCTGCAGCCT 

AGGGCAGCGAGGGCCTACCACCA^ATCACTGGTGTGTTCAGCATGCGCTTGTGGACCCCAGTGGGCG T CCTGAC 

CTCGCTGGCGTACTGCCTGCACCAGCGGCGGGTGGCCCTGGCCGAGCTGCAGGAGGCCGATGGCCAGTGTCCGGT 

CGACCGCAGCCTGCTGAAGTTGAAAATGGTGCAGGTCGTGTTTCGACACGGGGCTCGGAGTCCTCTCAAGCCGCT 

CCCGCTGGAGGAGCAGGTAG AG TGGAACCCCC AGCTATTAG AGGTCCCACCC CAAACTCAGTTTGATTACACAGT 

CACCAATCTAGCTGGTGGTCCGAAACCATATTCTCCTTACGACTCTCAATACCATGAGACCACCCTG 

CATGTTTGCTGGGCAGCTGACCAAGGTGGGCATGCAGCAAATGTTTGCCTTGGGAGAGAG^ 

TGTGGAAGACATTCCCTTTCTTTCACCAACCTTCAACCCACAGGAGGTCTTTATTCGTTCCACT 

GAATCTGG AGTCCACC CG TTGTTTG CTGGCTGGGCTTTTC CAGTGT C AG AAAG AAGG ACC CATCATCAT^CACAC 

TGATGAAG C AGATTCAGAAGTCTTGTATCCCAACTACCAAAG GTGCTGGAGCCTGAGGCAGAGAACCAG AGGCCG 

GAGGCAGACTGCCTCTTTACAGCCAGGAATCTCAGAGGATTTGAAAAA 

TAGTGATAAAGTGGACTTCTTCATCCTCCTGGACAACGTGGCTGCCGAGCAGGCACACAACCTCCCAAGCTGCCC 
CATGCTGAAGAGATTTGCACGGATGATCGAACAGAGAGCTGTGGACACATCCTTGTACATACTGCCCAAGGAAGA 
CAGGGAAAGTCTTCAG ATGG CAGTAGG CC C ATT GCTCCACATCCTAGAGAGCAACCTGCTGAAAGCCATGGACTC 
TGCCACTGCCCCCGACAAGATCAGAAAGCTGTATCTCTATGCGGCTCATGATGTGACCTTCATACCGCTCTTAAT 
G ^ GG f A ™^^ 

ATCTAAGGAGTGGTTTGTGCAGCTCTATTACC ACGGG AAGG AGCAGGTG C CGAGAGGTTGCCCTGATGGG CTCTG 
CCCGCTGGACATGTTCTTGAATGCCATGTCAGTTTATACCTTAAGCCCAGAAAAATACCATGCACTCTGCTCTCA 

AACTCAGGTGATGGAAGTTGGAAATGAAGAGT^CTGATTTATAAAAGCAGGATGTGTTGA 
GCCTTTATACAATG 
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FIGURE 24 



Signal sequence: 



Amino acids 1-23 



cAMP- and cGMP- dependent protein kinase phosphorylation site: 

Amino acids 21B-222 



Tyrosine kinase phosphorylation site: 



Amino acids 280-288 



N-myristoylation sites: 



Amino acids 15-21; 117-123 ; 
118-124; 179-185; 240-246; 387-393 



Amidation site: 



Amino acids 216-220 



Leucine zipper pattern: 



Amino acids 10-32 



Histidine acid phosphatases phosphohistidine signature: 

Amino acids 50-65 



MITGVFSMRLWTPVGVLTSIAYCIBQ^ 
WNPQIiEVPPQTQFDYTVTNlAGGP^ 

SPTFNPQEVPIRSTNIFRNLBSTRCLLAQLFQCQKEGP1 1 1HTDEADSEVLYPNYQSCWSLRQRTRGRRQTASLQ 

PGISEDIJCKVKDRMGIDSSDKVDFFILLDNVAAEQA 

VGPFl^II^SNLUCAMDSATAPDKIRKLYLY^ 

LYYHGKEQVPRGCPDGLCPLDMFLNAMS VYTLS PEKYHALCSQTQVMEVGNEE 
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FIGURE 25 



CGAGGGCTTTTCCGGCTCCGGAATCKCACATGTGGGAATCCCAGTCrrGTTGGCTACAACATTTTTCCCrrTCCT 
AACAACTCTAACACCTGTTCTAACAGCTAGTGATCAGGG^ 

^^f CACTOTCACTCAG ^ TGACCAGCTC ^ CCTCT CTCTGGATAACAGAGCATGAGAAAGTGAAGAGAT 
GCAGCGGAGTCSAGGTGATGGAAGTCTAAAATAGGAAGGA^ 

CCTGGAGAGCCTGGGGGAGGGCCTGCCTAACAAGCTTTCAAAAAACAGGAGCGACTTCCACT^^ 

ATOTGCCGGTAGGATAGGGAAGACTGGGTTTAGTCCTAATATCAAATTGACTGGCTGSGTGAACrrCAACAGCCT 

TTTAACCTCTCTGGGAGATGAAAACGATGGCTTAAGGGGCCAGAAATAGAGATGCTTTGTAAAATAAAATTT^ 

AAAAAGCAAGTATTTTATAGCATAAAGGCTAGAGACCAAAATAGATAACAGGATTCCCTGAACA7TCCTAAGAGG 

GAG^GTATG^AAAAATAGAAAAACCAAAATGCAGAAG^GGAG 

TCATGTGAGGGCCAACCGGGGAAGGTGGAGCAGATCAGCACACACAGGAGCCGTCTCCTCACCGCCGCCCCTCTC 
AGCATGGAACAGAGGCAGCCCTGGCCCCGGGCCCTGGAGGTGGACAGCCGCTCTGTGGTCCTGCTCTCAGTGGTC 
TCGGTGCTGCTGGCCCCCCCAGCAGCCCMCATGCCTCAGTTCAGCACCrrCCACrCTGAC^TCGTGACTGGACC 
^CAACCACTTGACCGTCCACCAAGGGACGGGGGCCGTCTATGTGGGGGCCATCAACCGGGTCTATAAGCTGACA 
GGCAACCTGACCATCCAGGTGGCTCATAAGACAGGGCCAGAA^GGACAACAAGTCTCGTTACCC^ 

CGCCTGCTOOCCTOTGGGAGCCTC^^ 

^^^^^^^^^^^^^^^^^^^^^^^^^CCATGTACGGGGTGATTGTGCGC 
TC^GGGTGAGGATGGCAAGCTCTTCATCGGCACGGCTGTGOATG«^GCAGGATTACTTCCCGACCCTGTCC 
AGCCGGAAGCTGCCCCGAGACCCTGAGTCCTCAGCCATGCTCGACTATGAGCTACACAGCGATTTTGTCTCCTCT 




CCCGATGACTCTGCCPTf?TfiT( , ;rrTTrr'nTj»T^r'r'<-/^^^R^^* . 




. _„ . . w »" v wowuMjGACGTCCAGTGCACGAAGGCGCCTGTCCCC 

I^ A ^ C ^ CAGGGACCGCA73ACCTCTGTGGCCTCCTACG ^^ 

ACTAAGAGTGGCAAGCTGAAAAAGGTAAGAGTCTATGAGTTCAGATGCTCCAATGCCATTCACCTCCTCAGCAAA 

GAG *!t^ otggaagg ™^ 

AATGGGGAGGTAAGAAGGGGTTAATTTTGTGACTTAGCTTCTAGCTACTTCCTCCAGCCATCAGTCATTGGGTATG 
TAAGGAATGCAAGCGTATTTCAATATTTCCCAAACTTTAAGAAAAAACTTTAAGAAGGTACATCTGCAAAAGCA^ 
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FIGURE 2 6 



Signal sequence: 



Amino acids 1-32 



Transmembrane domain: 



Amino acids 71-86 



N-glycosylation sites: 



Amino acids 130-134 ; 145- 149; 
217-221,-380-385 



N-myristoylation sites: 



Amino acids 220-226 ; 319-325; 
353-359; 460-466; 503-509 



MGTLGQASLFAPPGNYFWSDKSALCFAESCEGQPGKVT3QM 

S WWVLLAP P AAGMPQFS TFHS ENRDWTFNHLTVHQGTGAVYVGAINRVYKLTGNLT IQVAHKTGPEEDNKSRYP 

PLIVQPCSEVLTLTNNVNKLLI IDYS ENRLLACGSLYQGVCKIJJiliDDLFILVEPSHKKEHYLSSVNKTGTMYGV 

I^SEGEDGKIjFIGTAVDGKQDYFPTLSSRKLPRDPESSAMLD^^ 

FASGGFVYFLTVQPETPECWAINSAGDLFYTSRIVRIXXDDPKFH^ 

^QAFNITSQDDVLFAIFSKGQKQYHHPPDDSALCAFPIRAINLQIKERLQSC^ 

PVPIDDNFCGLDINQPLGGSTPVEGLTLY/ITSRDRMT 

LSKESLLEGSYWWRFNYRQLYFLGEQR 
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FIGURE 27 



CCCAGAAGTTCAAGGGCCCCCGGCCTCCrrc 
CCGCCCCGOSAWftl^^ 

GGGC^TCATAAGGCCTATGGGTTTTCTGCCCCAAAAGACCAACAAGTAGTCACAGCAGTAGAGTA 
TATTTTAGCCTGCAAAACCCCAAAGAAGACTGTTTCCTCCAGATTAGAGT 

CTTTG TCTACTATC AACAGACTCTT CAAGGTGATTTTAAAAATCGAGCTGAGATGATAG ATTTCAATATCCGGAT 

CAAAAATGTGACAAGAAGTGATGCGGGGAAATATCGTTGTGAAGTTAGTGCCCCATCTGAGCAAGGCCAAAACCT 

GGAAGAGGATACAGTCACTCTGGAAGTATTAGTGGCTCCAGCAGTTCCATCATGTGAAGTACCCTCTTCTGCTCT 

GAGTGGAACTGTGGTAGAGCTACGATGTCAAGACAAAGAAGGGAATCCAGCTCCTGAATACACATGGTTTAAGGA 

TGGCATCCGTTTGCTAGAAAATCCCAGACTTGGCT CCCAAAGCACCAA C AG CTCATACACAATG AATACAAAAAC 

TGGAACTCTGCAATTTAAT ACTGTTTCCAAACTGG ACACTGGAGAATATTCCTG TG AAGC CCGCAATTCTGTTGG 

ATATCGCAGGTGTCCTGGGAAACGAATGCAAGTAG ATG ATCT CAA CATAAGTGG CATCATAGCAG CCGTAGTAGTTG T 

GGCCTTAGTGATTTCCGTTTGTGGCCTTGGTGTATGCTATGCTCAGAGGAAAGGCTAC^ 

CTTCCAGAAGAGTAATTCTTCATCTAAAGCCACGACAATGAGTGAAAATGTGCAGTGGCTCACGCCTGTAATCCC 

AGCACTTTGGAAGGCCGCGGCGGGCGGATCACGAGGTCAGGAGTTCTAGACCAGTCTGGCCAATATGGTGAAACC 

CCATCTCTACTAAAATACAAAAATTAGCTGGGCATGG TGGC ATGTGCCTGCAGTTCCAGC 7GCTTGGGAG ACAGG 

AGAATCACTTGAACCCGGGAGGCGGAGGTTG C AGTGAG CTGAG ATCACGCCACTG C AG TCCAG CCTG GGTAACAG 

AGCAAGATTCCATCTCAAAAAATAAAATAAATAAATAAATAAATACTGGTT^ 

AATATAGCTTGATATTC 
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FIGURE 28 



signal sequence: 



Amino acids 1-20 



Transmembrane domain: 



Amino acids 237-258 



N-glycosylation sites: 



Amino acids 98 -102; 187-191; 
236-240;277-281 



N-myristoylation sites: 



Amino acids 182-188;239-245; 
255-261; 257-263 ;305-311 



Amidation site: 



Amino acids 226-230 



MAI^SRHRIXLI^LRYLWALGYHKAYGFSA^ 

OOTLQGDFKNRAEMIDFN IRI KNVTRSDAGKYRCEVS APS EQGQNLEEDTVTLEVLVAPAVPSCEVPSSALSGTV 
VELRCQDKEGNP APEYTWFKDG IRLLENP RLG S QS TNS S YTMNTKTG TLQ FNTVS KLDTGEYS CEARNS VGYRRC 
PG KRMQ VDDLN I S G 1 1 AAVWV AL V I S VCG LGVCY AQRKG Y F SKETSFQKSNSS S KATTMS ENVQ WLT P V I P ALW 
KAAAGGSRGQEF 
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FIGURE 29 



GCTGGGGAC^AGAGGCACACCGAAGACCCACCTCCTGGCCTC 

ACCCAGCTGTGCCCGACACCATGTACCTGCCCCTGGCCACCTCCCCGATGCCCGCTGGGAGTACCCCTGGTGCTC 

GATGGCTGTGGCTGCTGCCGGGTATGTGCACGGCGGCTrGGGGGAGCCCTGCGACCAACTCCACGTCTGCGACGCC 

AGCCAGGGCCTGGTCTGCCAGCCCGGGGCAGGACCCGGTGGCCGGGGGGCCCTGTGCCTCTTGGCAGAGGACGAC 

AGCAGCrGTGAGGTGAACGGCCGCCTGTATCGGGAAGGGGAGACCTTCCAGCCCCACTGCAGCATCCGCTGCCGC 

rGCGAGGACGGCGGCTTCACCTGCGTGCCGCTGTGCAGCGAGGATGTGCGGCTGCCCAGCTGGGACTGCCCCCAC 

CCCAGGAGGGTCGAGGTCCTGGGCAAGTGCTGCCCTGAGTG^GTGTGCGGCCAAGGAGGGGGACTGGGGACCCAG 
CCCCTTCCAGCCCAAGGACCCCAGTTTTCTGGCCT^ 

AGCACGGCCTGGGGACCCTGCTCGACCACCTGTGGGCTGGGCATGGCCACCCGGGTGTCCAACCAGAACCGCTTC 



AGTGCCTTCTA^AGCCGGGCTGGGAATGGGGACACGGTGTCCACCATCCCCAGCTGGTGGCCCTGTGCCTGGGCC 
CTGGGCTGATGGAAGATGGTCCGTGCCCAGGCCCTTGGCTGCAGGCAACACTTTAGCTTGGGTCCACCATGCAGA 
ACACCAATATTAACACGCTGCCTGGTCTGTCTGGATCCCGAGGTATGGCAGAGGTGCAAGACCTAGTCCCCTTTC 
CTCTAACTCACTGCCTAGGAGGCTGGCCAAGGTGTCCAGGGTCCTCTAGCCCACTCCCTGCCTACACACACAGCC 
TATATC AAACATGC ACACGGG CG AGCTTTCTCTC CG ACTTCCCCTGGGCAAGAG ATGGG ACAAG CAGTCCCTTAA 
T ATTG AGG CTGCAG CAG GTG CTG GG CTGG ACTG G C CATTTTTCTG GGGG T AGG ATGAAG AG AAGG C AC AC AG AGA 
TTCTGGAT CTCCTG CTG CCTTTT CTGG AG TTTG T AAAATTGTTCCTG AAT AC AAG C CTATG CG TG A 
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FIGURE 3 0 



Signal sequence: 
N-myristoylation sites: 

Insulin-like growth factor binding 

von Willebrand CI domain: 
Thrombospondin 1 Homology Block: 
IGF binding protein site: 



Amino acids 1-23 

Amino acids 3-9 ;49-55; 81-87; 
85-91; 126- 132; 164 -170; 166 -172; 
167-173; 183-189; 209-215 

proteins signature: 

Amino acids 4 9-65 

Amino acids 107-124 

Amino acids 201-216 

Amino acids 49-58 



^GTPKraLlAFSLLCLLSKVRTQLCOT 

LVCQPGAGPGGRGALCLL&EDDS S CEVNGRLYREGETFQPHCS IRCRCEDGGFTCVPLCS EDVRLPS WDCPKPRR 

VEVLGKCCPEWVCGQGGGIX5TQPLPAQGPQFSGLVSSLPPGVPCPEWSTAWGPCSTTCGLGMATRVSNQNRFCRL 
ETQRRLCLSRPCPPSRGRS PQNS AF 
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FIGURE 31 



A GTCGACTGCGTCCCCTGTACCCGGCGCCAGCTGTGTTC 

GCAGCGCTCCGCACACATTTCCTGTCGCGGCCTAAGGGAAACTGTTGGCCGCTGGGCCCGCGGGGGGATTCTTGG 
CAGTTGGGGGGTCCGTCGGGAGCGAGGGCGGAGGGGAAGGGAGGGGGAACCGGGTTGGGGAAGCCAGCTGTAGAG 
GGCGGTGACCGCGCTCCAGACACAGCTCTGCGTCCTCGAGCGGGACAGATCCAAGTTGGGAGCAGCTCTGCGTGC 
GGGGCCTCAGAGAATGAGGCCGGCGTTCGCCCTGTGCCTCCTCTGGCAGGCGCTCTGGCCCGGGCCGGGCGGCGG 
CGAACACCCCACTGCCGACCGTGCTGGCTGCTCGGCCTCGGGGGCCTGCTACAGCCTGCACCACGCTACCATGAA 
GCGGCAGGCGGCCGAGGAGGCCTGCATCCTGCGAGGTGGGGCGCTCAGCACCGTGCGTGCGGGCGCCGAGCTGCG 
CGCTGTGCTCGCGCTCCTGCGGGCAGGCCCAGGGCCCGGAGGGGGCTCCAAAGACCTGCTGTTCTGGGTCGCACT 
GGAGCG C AGGCGTTCCCACTGCACCCTGG AGAACGAGCCTTTGCGGGGTTT CT CCTGGCTG TCC^C CGACC CCGG 

CGGTCTCGAAAGCGACACGCTGCAGTGGGTGGAGGAGCCCCAACGCTCCTGCACCGCGCGGAGATGCGCGGTACT 
CCAGGCCACCGGTGGGGTCGAGCCCGCAGGCTGGAAGGAGATGCGATGCCACCTGCGCGCCAACGGCTACCTGTG 
CAAGTACCAGTTTGAGGTCTTGTGTCCTGCGCCGCGCCCCGGGGCCGCCTCTAACTTGAGCTATCGCGCGCCCTT 
CCAGCTGCACAGCGCCGCTCTGGACTTCAGTCCACCTGGGACCGAGGTGAGTGCGCTCTGCCGGGGACAGCTCCC 
GATCTCAGTTACTTGCATCGCGGACGAAATCGGCGCTCGCTGGGACAAACTCTCGGGCGATGTGTTGTGTCCCTG 
CCCCGGGAGGTACCTCCGTGCTGGCAAATGCGCAGAGCTCCCrAACTGCCTAGACGACTTGGGAGGCTTTGCCTG 
CGAATGTGCTACGGGCTTCGAGCTGGGGAAGGACGGCCGCTCTTGTGTGACCAGTGGGGAAGGACAGCCGACCCT 
TGGGGGGACCGGGGTGCCCACCAGGCGCCCGCCGGCCACTGCAACCAGCCCCGTGCCGCAGAGAACATGGCCAAT 
CAGGGTCGACGAGAAGCTGGGAGAGACACCACTTGTCCCTC^CAAGACAATTCAGTAACATCTATTCCTGAGAT 
TCCTCGATGGGG ATC ACAG AGCACGATGTCTACCCTTCAAATGTCCCTTCAAG CCG AGTCAAAGG CCACT ATCAC 

CCCATCAGGGAGCGTGATTTCCAAGTTTAATTCTACGACTTCCTC1X3CCACTCCTCAGGCTTTCGACTCCTC"TC 

TGCCGTGGTCTTCATATTTGTGAGCACAGCAGTAGTAGTGTTGGTGATCTTGACCATGACAGTACTGGGGCTTGT 

CAAGCTCTGCTTTCACGAAAGCCCCTCTTCCCAGCCAAGGAAGGAGTCTATGGGCCCGCCGGGCCTGGAGAGTGA 

TCCTGAGCCCGCTGCTTTGGGCTCCAGTTCTGCACATTGCACAAACAATGGGGTGAAAGTCGGGGACTGTGATCT 

GCGGGACAGAGCAGAGGGTGCCTTGCTGGCGGAGTCCCCTCTTGGCTCTAGTGATGCATAG^GAAACAGGGGACA 

TGGGCACTCCTGTGAACAGTTTTTCACTTTTGATGAAACGGGGAACCAAGAGGAACTTACTTGTGTAACTGACAA 

TTTCTGCAGAAATCCCCCTTCCTCTAAATTCCCTTTACTCCACTGAGGAGCTAAATCAGAACTGCACACTCCTTC 

CCTGATGATAGAGGAAGTGGAAGTGCCTTTAGGATGGTGATACTGGGGGACCGGGTAGTGCTGGGGAGAGATATT 

TTCTTATGTTTATTCGGAGAATTTGGAGAAGTGATTGAACTTTTCAAGACATTGGAAACAAATAGAACACAATAT 

AATTTACATTAAAAAATAATTTCTACCAAAATGGAAAGGAAATGTTCTATGTT^ 

TTCGAAATCCC AGGGAAAAAAATAAAAATAAAAAATTAAAG G ATTGTTGAT 
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Signal sequence: 



Amino acids 1-16 



Transmembrane domain: 



Amino acids 397-418 



N-glycosylation sites: 



Amino acids 189-193;381-385 



Glycosaminoglycan attachment site: 



Amino acids 289-293 



cAMP- and cGMP -dependent protein kinase phosphorylation sites: 

Amino acids 98-102 ;434-438 



Aspartic acid and asparagine hydroxylation site: 

Amino acids 262-274 

MRPAFALCLL.WQALWPGPGGGEHPTADRAGCSASGACYS LHHATMKRQAAESAC I LRGGALSTVRAG AELRAVLA 
I^RAGPGPGGGSKDIiFWALERRRSHCTLENEPLRGFSWI^SDPGGI^SDTLQWV^EPORSCTARRCAVLQATG 
G VE PAG WKEMRCHLRANG YLCKYQ FEVLCP APRPG AAS NLS YRAP FQLH S AALD FS P PGTE VS ALCRGQLP I S VT 
CIADEIGARWDKLSGDVLCPCPGRYLRAGKCAELPNCU)DLGGFACECATGFEIX3KI^RSCVTSGEGQPTLGGTG 
VPTRRPPATATSPVPQRTWPIRVDEKLGETPLVPEQDNSVTSIPEIPRWGSQSTOSTLOMSLQAESKATrTPSGS 
VI SKFNSTTSS ATPQAFDSSSAWFI FVSTAVWLVILTMTVLGLVKLCFHES PSSQPRKESMGPPGLESDPEPA 
ALGS SS AHCTNNG VKVGDCDLRDRAEG ALliAE S PLGS SDA 



N-myristoylation sites: 



Amino acids 30-36;35-41;58-64; 
59-65 ; 121- 127; 151-157 ;18S-191 ; 
209-215; 267-273; 350-356; 374-380; 
453 -459; 463-469; 477-483 
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FIGURE 33 



ggcaccata^^ 

C^TGCGCGCGTGAGAGGGAGCGCGCGGGCAGCCG^^ 

GGTGTGAGCGCGGTGGGTGCGGAGGGGCGTGTGTGCCGGCGCGCGCGCCGTGGGGTGCAAACCCCGAGCGTCTAC 

GCTGCCA^A^GGCGCGAACGCCTGGGCGCCACTCTGCCTGCTGCTGGCTGCCGCCACCCAGCTCTCG-GGC^G 

CAGTCCCCAGAG AG ACCTGTTT7CACATGTGGTGGCATTCTTACTG GAGAGTCTGGATTTATTGG CAGTGAAGGT 

TTTCCTGGAGTGTACCCTCCAAATAGCAAATGTACTTGGAAAATCACAGTTCCCGAAGGAA 

AATTTCC GATTCATAG ACCTCGAGAGTG ACAACCTG TGCCGCTATG A CTTTGTGGATGTGTACAATGGCCATGCC 

AATGGCCAGCGCATTGGCCGCTTCTGTGGCACTTTCCGGCCTGGAGCCCTTGTGTCCAGTGGCAACAAGATGATG 

G7GCAGATGATTTCTGATGCCAACACAGCTGGCAATGGCTTCATGGCCATGTTCTCCGCTGCTGAACCAAACGAA 

AGAGGGGATCAGTATTGTGGAGGAGTCCTTGACAGACCTTCCGGCTCTTTTAAAACCCCCAACTGGCCAGACC^ 

GATTACCCTGCAGGAGTCACTTGTGTGTGGCACATTGTAGCCCCAAAGAATCAGCTTATAGAATTAAAGTTTGAG 

AAGTTTGATGTGGAGCGAGATAACTACTGCCGATATGATTATGTGGCTGTGTTTAATGGCGGGGAAGTCAACGAT 

GCTAGAAGAATTGGAAAGTATTGTGGTGATAGTCCACCTGCGCCAATTGTGTCTGAGAGAAATGAAC^ 

CAGTTTTTATCAGACTTAAGTTT^ 

ACAACTACAGAACAGCCTGTCACCACCACATTCCCTGTAACCACGGGTT^ 

CAAAAGTGTAGACGGACGGGGACTCTGGAGGGCAATTATTGTTCAAGTGACTTTGTATTAGCCGGCACTGTTATC 
A CAACCATCACTCGCGATGGGAGTTTGCA^^ 

ATTCAGCAGGCGGGCAAGAACATGAGTGCCAGGCTGACTGTCGTCTGCAAGCAGTGCCCTCTCCTCAGAAGAGGT 

CTAAATTACATTATTATGGGCCAAGTAGGTGAAGATGGGCGAGGCAAAATCATGCCAAACAG 

TTCAAGACCAAGAATCAGAAGCTCCTGGATGCCTTAAAAAATAAGCAATGTTAACAGTGAACTGTGTCCATTTAA 

GCTGTATTCTGCCATTGCCTTTGAAAGATCTATGTTCTCTCAGTAGAAAAAAAAATACTTATAAAATTACATATT 

CTGAAAGAGGATTCCGAAAGATGGGACTGGTTGACTCTTCACATGATGGAGGTATGAGGCCTCCGAGATAGCTGA 

GGG AAGTTCTTTGCCTGCTGTC AG AGGAGC AG CTATCTGATTGGAAACCTGC CGACTTAGTGCGGTGATAGGAftGC 

TAAAAGTGTCAAGCGTTGACAGCTTGGAAGCGTTTATTTATACATCTCTGTAAAAG^ATATTTTAGAATTGAGTT 
GTGTGAAGATGTCAAAAAAAGATTTTAGAAGTGCAATATTTATAGTGTTATTTGTTTCACCTTCAAGCCTTTG^ 
CTGAGGTGTTACAATCTTGTCTTG CGTTTTCTAAAT ^ AATGCTTAATAAAATATTTTT AAAGG AAAAAAAAAAAA 
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FIGURE 34 



Signal sequence: 



Amino acids 1-23 



N-glycosylation site: 



Amino acids 355-359 



Tyrosine kinase phosphorylation site: 



Amino acids 199-208 



N-myristoylation sites : 



Amino acids 34-40 ;35-41;100-106; 
113-119 ;218-224; 289-295; 305- 311; 
309-315; 320-326; 330-336 



Cell attachment sequence: 



Amino acids 149-152 



^GANAWAPLCLLLAAATQLSRQQSPERPVFTCGGILTC 
RFIDLESDNLCRYDFVDVYNGHANGQRIGRFCGTF^ 

DQYCGGLIX>RPSGSFKTPNWPDRDYPAGVTCVWHIVAPKNQI,IELKFEKFDVERDNYCRYDWAVFNGGEVNDAR 
RIGKYCGDS PPAP I VSERNELLIQFLSDLSLTADGF IGHYI FRPKKLPTTTEQPVTTTFPVTTGLKPTVALCQQK 
CRRTGT LEGNYCS SDFVLAGTV I TTI TRDG S LHATVS 1 1 N I YKEGN1.A I C^AGKNMS ARLTWCKQC PLLRRGLN 
YIIMGQVGEDGRGKIMPNSFIMMFKTKNQKLLDALKNKQC 
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FIGURE 3 5 



GTCTGTTCCCAGGAGTCCTTCGGCGG CTGTTGTGTCAGTGGCCTGATCGCGATGGGGAC7UIAGG CG CAAG TCGAG 
AGGAAACTGTTGTGCCTCrTCATATTGGCGATCCTC 

TCTGAACCTGAAGTCAGAATTCCTGAGAATAATCCTGTGAAGTTGTCCTGTGCCTACTC 

CGTGTGGAGTGGAAGTTTGACCAAGGAGACACCACCAGACTCGTTTGCTATAATAACAAGATC^ 

GAGG ACCGGG TGACCTTCTTGC CAACTGGTATCACCTTCAAGTCCGTGACACGGGAAGACACTGGGACATAC ACT 

TGTATGGTCTCTGAGGAAGGCGGCAACAGCTAra^ 

AAGC CTACAG TTAACATC CCCTCCTCTG CC AC CATTGGGAAC CGGGCAG TG CTG ACATGCTCAG AAC AAG AT GG T 

TCCCCACCnTCTGAATACACCTGGTTCAAAGATG<KlATAGTGATGCCTACGAATCCCAA 

AGCAACTCTTCCTATGTCCTGAATCCCACAACAGGAGAGCTGGTCTTTGATCCCCTGTCAGCCTC^ 

GAATACAGCTGTGAGGCACGGAATGGGTATGGGACACCCATGACnTCAAATGCTGTGCGC 

CGGAATGTGGGCGTCATCGTtXSCAGCCGTC 

TTTGCCTATAGCCGAGGCCACTTTGACAGAACAAAGAAAGGGACTTCGAGTAAGAAGGT^ 

AGTGCCCGAAGTGAAGGAGAATTCAAACAGACCTCGTCATTCCTGGTGT^GCCTGGTCGGCTCACCGCCTATCA 
TCTGCATTTGCCTTACTCAGGTGCT^^ 

CTTCTACACCCCACAGGGCCCCCTACTTCTTCGGATGTGTTT^ 
CATGCCCTCCCTCCCTTTCCTACCACTGCTGAGT^ 

AGGGATCAGGAAGGAATCCTGGGTATCCCATTGACTTCCCTTCTAAGTAGACAGCAAAAATGGCGG^ 

GAATCTGCACTCAACTGCCCACCTGGCTGGCAGGGATCTTTGAATAGGTATCTTGAGCTTGGTTCTGGGCTCT^ 

CCTTGTGTACTGACGACCAGGGCCAGCTGTTCTAGAGCGGGAATTAGAGGCTAGAGCGGCTGAAATGGTTGTTTG 

GTGATGACACTGGGGTCCTTCCATCTCTGGGGCCCACTCTCTTCTGTCI^ 

CTCTGCCCTGTCCTCCTGAATACAAGCTGACTGACATTGACTGTGTCTGTG 

GAGCATAGTAAATTTTCAGAGAACTTGAAGCCAAAAGGATTTAAAACCGCTGCTCTAAAGAAAAGAAAAC 
GCTGGGCGCAGTGGCTCACGCCTGTAATCCCAGAGGCTGAGGCAGGCGGATCACCTC 

CAGCCTGACCAACATGGAGAAACCCTACTG GAAATACAAAGTTAGCCAGGCATGGTGGTGCATGCCTGTAG TCCC 
AGCTGCTCAGGAGCCTGGCAACAAGAGCAAAACTCCAGCTCAAAAAAAAAAAAAAAA 



35 / 96 



WO 00/32221 



PCT/US99/28313 - 



FIGURE 36 



Signal sequence: Amino acids x _ 21 

Transmembrane domain: Amino acids 235-256 

N-glycosylation site: Amino acids 185-189 

cAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 270-274 

N-myristoylation sites: Amino acids 105-lll;ii6-122; 

158-164 ;2l9-225;237-243, -256-262 



MGTKAQVERKLLCLFIIAILLCSL^ 
^KITASYroRVTFLPTGITFKSVTREDTGTTTCOT^ 

LTCS EQDGS PPS E YTWFKDGIVMPTNPKSTRAFSNS S WLNPTTGELVFDPLS ASDTGE YS CEARNG YGTPMTSN 
AVRMEAVER^GVrVAAVLVTilLLGI LVFG I WFAYSRGHFDRTKKGTS SKKVI YSQPS ARSEGEFKQTSSFZ/V 
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FIGURE 37 



GCTGAGTCTGCTGCTCCTGCTGCTGCTGCTCCAGCCTGTAACCTGTGCCTACACCACGCCAGGCCCCCCCAGAGC 
CCTCACCACGCTGGGCGCCCCCAGAGCCCACACCA^ 

CAGCACCCAGGGCCTGCAAGAGCAGGCACGGGCCCTGATGCGGGACTTCCCGCTCGTGGACGGCCACAACGACCT 
GCCCCTGGTCCTAAGGCAGGTTTACCAGAAAGGGCTACAGGATGTTAACCTG CG CAATTTCAGCTACGGCCAGAC 
CAGCCTGGACAGGCrTAGAGATGGCCTCGTGGGCGCCCAGTTCTGGTCAGCCTATGTGCCATGCCAGACCCAGGA 
CCGGGATGCCCTGCGCCTCACCCTGGAGCAGATTGACCTCATACGCCGCATGTGTGCCTCCTATTCTGAGCT 
GCTTGTGACCTCGGCTAAAGCTCTGAACGACACTCAGAAATTGGCCTGCCT 

GCTGGACAATAGCCTCTCCATCTTACGTACCTTCTACATGCTGGGAGTGCGCTACCTGACGCTCACCCACACCTG 
CAACACACCCTGGGCAGAGAGCTCCGCTAAGG GCGTCCACTC CTTCTACAACAACATCAG CG GG CTGACTGACTT 
TGGTG AGAAGGTGGTGGCAGAAATGAACCGCCTGGG CATGATGGTAGACTT A7C CCATGT CTCAG ATGCTGTGG C 
ACGGCGGGCCCrGGAAGTGTCACAGGCACCTGTGATCTTCTCCCACTCGGCTGCCCGGGGTGTGTGCAACAGTGC 
TCGGAATGTTCCTGATGACATCCTGCAGCTTCTGAAGAAGAACGGTGGCGTCGTGATGGTGTCTTTGTCCATGGG 
AGTAATACAGTGCAACCCATCAGCCAATGTGTCCACTGTGGCAGATCACTTCGACCAO^TCAAGGCTGTCATTGG 
ATCCAAGTTC ATCGGGATTGGTGGAG ATTATGATGGGGC CGG CAAATTCCCT C AGGGGCTGGAAG ACGTGTCCAC 
ATACCCGGTCCTGATAGAGGAGTTGCTGAGTCGTGG CTGGAGTGAGGAAGAG CTTC AGGGTGTCCTTCG TGGAAA 
CCTGCTGCGGGTCTTCAGACAAGTGGAAAAGGTACAGGAAGAAAACAAATGGCAAAGCCCCTTGGAGGACAAGT7 
CCCGGATGAGCAGCTGAGCAGT7CCTGCCACTCCGACCTCTCACGTCTGCGTCAGAGACAGAGTCTGACTTCAGG 
CCAGGAACTCACTGAGATTCCCATACACTGGACAGCCAAGTTACCAGCCAAGTGGTCA3TCTCAGAGTCCTCCCC 
CCACATGGCCCCAGTCCTTGCAGTTGTGGC^ 



AATAAATGTTTTGGACATAG 




37 / 96 



WO 00/32221 



PCT/US99/28313 - 



FIGURE 3 8 



N-glycosylation sites: 



Amino acids 58-62 ; 12 3-12 7; 
182-186,-273-277 



N-myristoylation sites: 



Amino acids 72.-78; 13 3-13 9 ; 
234-240.-264-270; 334-340; 
389-395 



Renal dipeptidase active site: 



Amino acids 134-157 



MPGTYAPSTTLSSPSTQGLQEQARAIJTODFPLVD^^ 
AQFWSAWPCQTQDRDAIJUjTLEQIDLIRRM 

YMLGVR YLTLTHTCNTPWAESSAKGVHS FYNNI SGLTDFGEKWAEMNRLGMMVDLSHVSDAVARRALEVS QAPV 
IESHSAARGVCNSARNVPDDII£LIJCKNGGVV1W^ 

GAGKFPQGI^VSTYPVLIEELLSRGWSEEELQGVIAGNLIJIVFROVEKVQEE^ 
DLSRLRQRQSLTSGQELTEIPIHWTAKLPAKWSVSESSPHMAPVXAWATFPVLILWL 
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FIGURE 3 9 



GGGGAGAGGAATTGACCATGTAAAAGGAGACTTTTTTTTTTG^ 

AAG GATG CAGG ACG CAG CTTTCTCCT GG AAC CGAACG C AATGGAT AAACTG ATTGTG C AAGAG AGAAGGAAG AAC 
GAAGCTTTTTCTTGTGAGCCCTGG ATCTT AACACAAATGTGTATATGTG CACACAGGGAG CATTCAAGAATG AAA 

TAAACCAGAGTTAGACCCGCGGGGGTTGGTGTGTTCTGACATAAATAAATAATCTTAAAGCAGCTGTTCCCCTCC 

CCACCCCCZAAAAAAAA.GGATGATTGGAAATGAAGAACCGAGGATTCACAAAGA 

TATAAAGGAGAAAGTGAGCCAAGGAGATATT^ 

GGTGTGGTGGTGTTTTCCTTTCTTTTTGAATTTCCCAC^ 

TTTCAGAGAAGAAAAGTTGACCGCGGCAGATTGAGGCATTGATTGGGGGAGAC5AAACCAGCAGAGCACAGTTGGA 
TTTGTGCCTATGTTGACTAAAATTGACGG ATAATTG C AG TTGGATTTTTCTTC ATCAACCTCCTTTTTTTTAAAT 
TTTTATTCCTTTTGGTATCAAGATCATGCGTTTTCTCTTGTTCTTAACCACCTC 

gtgatcagtctgaaatacaactgtttgaattccagaaggaccaacaccagataaa™^ 

GACCTTACATCCACAGC AGATAATGATAGGTCCTAGGTTTAAC AGGG C C CTATTTGACCC CCTGCTTGTCGTGCT 
GCTGGCTCTTCAACTTCTTGTGGTGGCTGGTCTC^ 

CCAGTTCAGCAAGGTGATTTGTGTTCGGAAAAACCTGCGTGAGGTTCCGGATGGCATCT 

CTGAACCTCCATGAGAACCAAATCCAGATCATCAAAGTGAACAGCTTCAAGCACTTGAGGCACTTGGA^ 
CAGTTGAGTAGGAACCATATCAGAACCATTGAAATTGGGGCTT^ 

CTCTTTGACAATCGTCTTACTACCATCCCGAATGGAGCTTTTGTATACTTGTCTAAACTGAAGGAGCTCTGGTTG 

CGAAACAACCCCATTGAAAGCATCCCTTCTTATGCTTTTAACAGAATTCCrTCTTTGCGCCGACTAGACTTAGGG 

GAATTGAAAAGACTTTCATACATCTCAGAAGGTGCCTTTGAAGGTCTGTCCAACTTGAGGTATTTGAACCTTGCC 

ATGTGCAACCTTCGGGAAATCCCTAACCTCACACCGCTCATAAAACTAGATGAGCTGGATCTTTCTGGGAATCAT 

TTATCTGCCATCAGGCCTGGCTCTTTCCAGGGTTTGATGCACCTTCAAAAACTGTGGATGATACAGTCCCAGATT 

CAAGTGATTGAACGGAATG CCTTTG AC AACCTTCAGTCACTAGTGGAGAT CAACCTGGCACACAATAATCT AACA 

TT ACTGCCTCATGACCTCTTCACTCCCTTGC ATCAT CTAG AGCGG ATACATTTAC ATC ACAACCCHTGG AACT T 

AACTGTGACATACTGTG<3CTCAGCTGGTGGATAAAAGACATGGCCCCCTCGAACACAGCTTGTTGTGCCCGGTGT 

AACIA.CTCCTCCCAATCTAAAGGGGAGGTACATTGGAGAGCTCGACCAGAATTACTTCACATGCTATGCTCCGGTG 

ATTGTGGAGCCCCCTGCAGACCTCAATGTCACTGAAGGCATGGCAGCTGAGCTGAAATGTCGGGCCTCCACATCC 

CTGACATCTGTATCTTGGATTACTCCAAATGGAACAGTCATGACACATGGGGCGTACAAAGTGCGGATAGCTGTG 

CTCAGTG ATGG TA CG TTAAATTTC ACAAATGTAACTGTGC AAGATAC AGGCATGTAC ACATG TATGGTGAGTAAT 

TCCGTTGGGAATACTACTGCTTCAGCCACCCTGAATGTTACTGCAGCAACCACTACrCCTT^ 

ACCGTCACAGTAGAGACTATGGAACCGTCTCAGGATGAGGCACGGACCACAGATAACAATGTGGGTCCCACTCCA 

GTGGTCGACTGGGAGACCACCAATGTGACCACCTCTCTCACACCACAGAGCACAAGGTCGACAGAGAAA^ 

ACCATCCCAGTGACTGATATAAACAGTGGGATCCCAGGAATTGATGAGGTCATGAAGACTACCAAAATCATCATT 

GGGTGTTTTGTGGCCATCACACTCATGGCTGCAGTGATGCTGGTCATTTTCTACAAGATGAGGAAGCAGCACCAT 

CGGCAAAACCATCACGCCCCAACAAGGACTGTTGAAATTATTAATGTGGATGATGAGATTACGGGAGACACACCC 

ATGGAAAGCCACCTGCCCATGCCTGCTATCGAGCATGAGCACCTAAATCACTATAACTCATACAAATCTCCCTTC 

AACCACACAAC AACAGTTAACAC AATAAATTCAATACAC AGT TCAGTG C ATG AACCGTTATTGATCCGAATGAAC 

TCTAAAGACAATGTACAAGAGACTCAAATCTAAAACATTTACAGAGTTACAAAAAACAAACAATC^ 

ACAGTTT ATTAAAAATG ACACAAATG ACTGGG CTAAATCTACTGTTTCAAAAAAG TG TCTTT AC AAAAAAACAAA 

AAAGAAAAGAAATTTATTTATTAAAAATTCTATTGTGATCTAAAGCAGACAAAAA 
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FIGURE 40 



Signal sequence: 



Amino acids 1-44 



Transmembrane domain: 



Amino acids 528-543 



N-glycosylation sites: Amino acids 278-282 ; 364 -368 ; 

390-394 ; 412-416 ; 415-419 ;434-438 ; 
442- 446; 488-492; 606-610 



CAMP- and cGMP- dependent protein kinase phosphorylation site: 

Amino acids 183-187 



N-myristoylation sites: 



Amino acids 40-46;73-79;118-124; 
191- 197; 228-234; 237-243; 391-397; 
422-428; 433-439; 531-537 



MLNKKTLHPQQIMIGPRFNRALFDPLLVVLLALQLLWAGLVRAQTCPSV 

TNTRliLNLHENQ I Q 1 1 KVNS FKHLRHLE I LQLS RNHI RT I E I G AFNGLANLNTL3L FDNR LTT 1 PNG AFVYLS KL 
XBLWLRlWPIESIPSYAFNRIPSLRRU>U3ELra^ 

LSGNHLSAIRPGSFQGLMHLQKLV^IQSQIOVIERNAFDNLQSLVEINLAHNNLTLLPHDL 
NPWNCNCDILWLSWWIKDMAPSNTACCARCNTPPNLKGRYIGELIXJNYFTCYAPVIVE 

RAS TS LTS VS WI TPNGTVMTHGAYKVR IAVLS DGTLNFTNVTVQDTGMYTCWS NS VGNTT AS ATLNVTAATTTP 
FSYFSTVTVETMEPSQDEARTTDNNVGPTPVVDWETTNVTTSLTPOSTR 
TKIIIGCFVAITLMAAVMLVIFYKMRKQHHRQNHHAPTRT^ 
YKSPFNHTTTVNTINS IHS SVHEPLLIRMNSKDNVQETQI 
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FIGURE 41 



GAAAGCTATAGGCTACCCATTCAGCTCCCra 

AGAGAGAAAACAACAAAGTGGCGAGGCCCTCAGAGTGAAAGCGTAAGGTTCAGTCAGCCTGCT 

ACCTCAGCTGGGC^TCTCCAGACTCCCCTGAAGGAAGAGCCTTCCTCACCCAAACCCACAAA^ 

GCCTCTCTCAGCTGTGACCTGGCTCTGCATTTTCATCGTGGCCTTTGTCAGCCACCCAGCGTGGCTGCAGAAGCT 

CTCT AAGCACAAGACACCAGCAC AGCCACAGCTCAAAGCGGCC AACTGCTGTG AGGAGG TGAAGG AG CTCAAGG C 

CCAAGTTGCCAACCTTAGCAGCCTGCTGAGTGAACTGAACAAGAAGCAGGAGAGGGACTGGG 

GCAGGTGATGGAGCTGGAGAGCAACAGCAAGCGCATGGAGTCGCGGCTCACAGATGCTGAGAGCAAGTACTCCGA 

GATGAACAACCAAATTGACATCATGCAGCTGCAGGCAGCACAGACGGTCACTCAGACCTCCGCAGATGCCATCT 

CGACTGCTCTTCCCTCTACCAGAAGAACTACCGCATCTCTGGAGTGTATAAGCTTCCTCCTGATGACTTCCTGGG 

CAGCCCTGAACTG<3AGGTGTTCTGTGACATGGAGACTTCAG<3CGGAGGCTGGACCATCATCCAGAGACGAAAAAG 

TGGCCTTGTCTCCTTCTACCGGGACTGGAAGCAGTACAAGCAGGGCTTTGGCAGCATCCGTGGGGACTTCT 

GG GGAACGAACAC ATCCACCGGCT CT CC AGAC AG CCAACCCGGCTG CGTGTAGAGATGGAGGACTGGGAGGG CAA 

CCTGCGCTACGCTGAGTATAGCCACTTTGTTTTGGGCAATGAACTCAACAGCTATCGCCTCTTCCTGGGGAACTA 

CACTGG CAATGTGGGG AACG ACGCC GTCCAGTATCATAAC AACACAGCCTTCAGCACCAAGG ACAAGGACAATGA 

CAACTGCTTGGACAAGTGTGCACAGCTCCGCAAAGGTGGCTACTGGTACAACTGCTGCACAGACTCC^ 

TGGAGTGT ACTACCG CCTGGGTG AG CACAATAAG G ACCTGGATGGCATCACC7GG TATGGCTGGCATGGATCTAC 

CTACTCCCTCAAA CGGG TGGAGATGAAAATCCGCCCAGAAGACTTCAAGCCTTAAAAGGAGGCTGCCG TGGAGCA 

CGGATAC AG AAACTG AG AC ACGTGGAGACTGG ATG AGGG C A GATGAGGACAGGAAG AG AGTGTTAGAAAGGGTAG 

GACTGAGAAACAGCCTATAATCTCCAAAGAAAGAATAAGTCTCCAAGGAGCACAAAAAAATCATATGTACCAAGG 

ATGTTACAGTAAACAGGATGAACTATTTAAACCCACTGGGTCCTGCCACATCCTTCTCAAGGTGGTAGACTGAGT 

GGGGTCTCTCTGCCCAAGATCCCTGACATAGCAGTAGCTTGTCTTTTCCACATGATTTGTCTGTGAAAGAAAATA 
ATTTTGAGATCGTTTTATCTATTTTCTCTACGGCT^ 

AGAACCATATTATTTTGATTCTCAAAGGATAGGCCTTTGAGTGTTAGAGAAAGGAGTGAAGGAGGCAGGTGGGAA 
ATGGTATTTCTATTTTTAAATCCAGTGAAATTATCTTGAGTCTACACATTATTTTTAAAACACAAAAATTGTTCG 
GCTGGAACTGACCCAGGCTGGACTTGCGGGGAGGAAACTCCAGGGCACTGCATCTGGCGATCAGACTCTGAGCAC 
TGCCCCTGCTCGCCTTGGTCATGTACAGCACTGAAAGGAATGAAGCACCAGCAGGAGGTGGACAGAGTCTCTCAT 
GGATGCCGGCACAAAACTGCCTTAAAATATTCATAGTTAATACAGGTATATCTAm 

ACAAGCTCAAGGAGCTTCCTTTTAAAmTGTCTGTAGGAAATGGTTGAAAACTGAAGGTAGATGGTGTTATAGT 
TAATAATAAATGCTGTAAATAAG CATCTCACTTTGTAAAAATAAAATATTGTGGTTTTGTTTTAAACATTCAACG 
TTTCTTTTCCTTCTACAATAAACACTTTCAAAATGTG 
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FIGURE 42 



Signal sequence: 



Amino acids 1-26 



N-glycosylation sites: 



Amino acids 58-62;253-257;267-271 



Glycosaminoglycan attachment site: 



Amino acids 167-171 



cAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 176-180 



N-myristoylation sites: 



Amino acids 168-174,-196-202; 
241-247 ;252-258;256-262;327-333 



Cell attachment sequence: 



Amino acids 199-202 



MLKKPL S A VTWLC I F I VAFVSHP AWLQKLSKHKTP AQPQLKAANCCESVKELKAQ VANLS SLLS ELNKKQERDWV 
S WMQVMELESNS KRMZS RLTD AES KY S EMNNQ I D I MQLQAAQTVTQTS ADA I YDC S S L YQKNYRI SGVYKLP PD 
DFLGS PELEVFCDMETSGGGWT I IQRRXSGLVS F YRDWKQYKQGFGS I RGD FWLGNEH I HRLS RQPTRLR VEMED 
WEGNLR YAEY SHFVLGNELNS YRLF LGNYTGNVGNDALQYHNN TAFS TKDKDNDNCLDKC AQLR KGGYWYNCCTD 
SNLNGVYYRLGEHNKHLDGI TWYGWHGSTYSLKRVEMKI RPEDFKP 
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CACGCACTTCACCTGGGTCGGGATTCTCAGGTCATGAACGGTCCCAGCCACCTCCGGGCAGGGCGGGTGAGGACG 

GG^CGGGGCGTGTCCAACTGGCTGTGGGCTCTTGAAACCCGAGCATGGCACAGCACGGGGCGATGGGCGCGTTT 

OOG^CCTGTGCGGCCTGGCGCTGCTGTGCGCGCTCAGCCTGGGTCAGCGCCCCACCGGGGGTCCCGG 

CCTGGGCGCCTCCTGCTTGGGACGGGAACGGACGCGCGCTGCTGCCGGGTTCACACGACGCGCTGCTGCCGCGAT 
«"CCBG0CSAGQAGTGCTGTICCGAGT8«^ 

TGCACGACCTGCCGGCACCACCCTTCTCCC^^ 

CAGTGTATCGACTGTGCCTCGGGGACCTTCTCCGGGGGCCACGAAGGCCACTGCAAACCTTGGACAGACTGCACC 
CAGTTCGGGTTTCTCACTGTGTTCCCTGGGAACAAGACCCACAACGCTGTGTGCGTCCCAGGGTCCCCGCCGGCA 



GGACTGCACATCTGGCAGCTGAGGAGTCAGTGCATGTGGCCCCGAGAGACCCAGCTGCTGCrGGAGG 

GACCGAAGACGCCAGAAGCTGCCAGTTCCCCGAGGAAGAGCGGGGCGAGCGATCGGCAGAGGAGAAGGGGCGGCT 

GGGAGACCTGTGGGTGTGAGCCTGGCCGTCCTCCGGGGCCACCGACCGCAGCCAGCCCCTCCCCAGGAGCTCCCC 

gSa^^^^ 
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Amino acids 1-25 

Amino acids 163-183 

Amino acids 146-150 

Amino acids 5-11 ; 8-14 ;25-3l ; 
3 0-36; 33-39? 118- 124; 122-128; 
156-162 

Prokaryotic membrane lipoprotein lipid attachment site: 

Amino acids 166-177 

Leucine zipper pattern: Amino acids 171-193 



MAQHGAMGAFRALCGIiALLCALSLGQRPTGGPGCGPG 

QPEFHCGDPCCTTCRHHPCPPGC^QSQGKFSFGFQCIDCASGTFSGGHEGHCKPWTDCTQFGFLTVFPGNKTHN 

AVCVPGSPPAEPLGWLTVVl^VAACVLLLTSAQLGI^ 

GERSAEEKGRLGDLWV 



Signal sequence: 
Transmembrane domain: 
N-glycosylation site: 
N-myristoylation sites: 
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FIGURE 45 



KCGCCGGTGCACCGGGCGGGCTGAGCGCCTCCTGCGGCCCGGCCTGCGCGCCCCGGCCCGCCGCGCCGCCCACG 
CCCCAACCCC^CCCGCGGCCCCTAGCCCCCGCCCGTOCCCGCGCCCGCarCCGCGCCCAGGTGAGCGCTCCGCC 
^ GCGAG ^ CCCGCCCCGGC ^^ 

CAAACCACCTGATCCCATAAAACATTCATCCTCCCGGCGGCCCGCGCTGCGAGCGCCCCGCCAGTCCGCGCCGCC 
^o™^ CCTGTGraCCCTGCGCGCCCTG ^^ 

GCGCGCCGAGCCTCGTCCCGCGGCCGGGCCGGGGCCGGGCCGTAGCGGCGGCGCCTGGATGCGGACCCGGCCGCG 
GGGAGAC(KGCGCCCGCCCCGAAACGACTTTCAGTCCCCGACGCGCCCCGCCCAACCCCTACGATGAAGAGGrcr 

CGCAACCTCACCATCCTGTGGCTGCACTCGAATGTGCTGGCCCGAATTGATGCGGCTGCCTTCACTGGCCTGGCC 

A^CACCTCTTCCTGCACGG<^CCGCATCTCCAGCGTGCCCGAGCGCGCCTTCCGTGGGCTGCACAGCCTCGAC 
^ CC ™ CTGCACCAGAACGGG ^ 

CTCTATCTGTTTGCCAACAATCTATCAGCGCTGCCCACTGAGGCCCTGGCCCCCCTGCGTGCCCTGCAGTACC^G 
TCCTCCTCC^TGCCCTGCAGCCTCCCGCAACGCCTGGCTGGCCGTGACCTCAAACGCCTAGCTGCCAA^ 
GGGC^CCCAAGTGCTGCCAGCCAGATGCCGCrrGACAAGGCCTCAGTACT^GCCTGGAAG^ 
«CTCACCCITT««ACTCTGCCT^^ 

CTGGGCCAGGCAGGCAGCGGGGGTGGCGGGACTGGTGACTCAGAAGGCTCAGGTGCCCTACCCA 
AGC " CACCCCCCTGGGCC ^ CGCTGGTCCTGTGGACAGTCCT ^ 

GCGTGCTCAGCAGCCAGGTGTGTGTACATACGGGGTCTCTCTCCACGCCGCCAAGCCAGCCGGGCC^CC^A^^CG 
TGGGG^GGCCAGGCCAGGTCCTCCCTGATGGACGCCTGCCGCCCGCCACCCCCATCTC^ 

cmggttcggc^cagcgtttgttccagaacgccgcctcccacccagatcgcggtatatagagata-gcSa 

TTTTACTTGTGTAAAAATATCGGACGACGTGGAATAAAGAGCTCTTTTCTTAAAAAAA * GCATTTTA 
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PIGURE 4 6 



Signal peptide: 



Amino acids 1-26 



Leucine zipper pattern: 



Amino acids 135-157 



Glycosaminoglycan attachment site: 



Amino acids 436-440 



N-glycosylation sites: 



Amino acids 82-86;179-183;237-241; 
372-376;423-427 



Von Willebrand type C domain: 



Amino acids 411-427 



MKRASAGGSRLLAWVLWLQ AWQ VAAP CPGACVCYNE PKVTTS CPQQGLQAVPVG I P AASQR I FLHGNR I SHVP AA 
SFRACRNLTILWXJtSNVLARIDAAAFTGLALLEQI^ 

RGLAALQYLYLQDNALQALPDDTFRDLGNLTHLFLHGNR I SS VPERAFRGIJHSLDRLLLHQNR VAKVKPHAFRDL 

GRI^TTLYLFANNLS ALPTEAIJVPIJlALQYLRLrroNPWV LPQRLAGRDLXR 

LAANDLQGCAVATGPYHP I WTGRATDEEPLGLPKCCQPDAADKASVLEPGRPASAGNALKGRVPPGDS PPGNGSG 

PRHINDSPFGTLPGSAEPPLTAVRPEGSEPPGFPTSGPRRRPGCSRKNRTRSHCRLGQAGSGGGGTGDSEGSGAL 
PSLTCSLTPLGLALVLWTVLGPC 
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FIGURE 47 



CCTGGATTCCTGCACCTCTAGCATAAGCA^ 

GGCAGCACAGCAACTCAGGAA.CAGCTCTCTGATAGGCTGCLA.TGTGCCACCGGCGCATGAAG 
C ™GACATCTATTGGACCGCT 

CACAGTGACCAGCAAACCCTG^AAAATGAATCTCAGCAAACTG AACATGC TC AAACCAG A C TCAG ACCTCTGCCT 
CAAGTTTGCCATGCTGTGTACTCTCAATGACAAGTGTGACCGGCTGCGCAAGGCCTAC 

GCCCCACTGCCAGCGCCACGTCTGCCTCAGGCAGCTGCTCACTTTC^TCGAGAAGGCCGCCGAGCCCCACGCGCA 
GGGCCTGCTACTGTGCCCATGTG CCCCCAACGACCGGGG CTGCGGGG AG CG CCGG CGC AACACCATCGCCCCCAA 

CTGCGCGCTGCCGCCTGTGGCCCCCAACTGCCTGGAGCTGCGGCGCCTCTGCTTCTCCGACCCGCTTTGCAGATC 
ACGCCTGGTG<^TTTCCAGACCCACTGCCAra 

TCTACGAGCATACCTGGGGCTGATTGGGACTGCCATt*ACCCCCAACTTTG TCAG CAATGTCAACACCAGTGTTGC 
CTTAAGCTGCACCTGCCGAGGCAGTGGCAACCTC^ 

CCCCTGCCTC^CGGAGGCCATTGCAGCTAAGATGCGTTTTC^CAGCCAACTCTTCTCCC^GGACTGGCCACACCC 
TACCTTTGCTGTGATGGCAC^CCAGAATGAAAACCCTGCTGTGAGGCCACAGC 

CTGCACGCTTCCCTTGATTCTGCTCCTGAGCCTATGGTAGCTGC3ACTTCCCCAGGGCC 

ACCCAGGTGG ACTTGCAGCC CACAAGGGGTGAGGAAAGG AC AG CAG CAGG AAGGAGGTGCAGTGCG CAGATG AGG 
GCACAGGAGAAGCTAAGGGTTATG ACCTCCAGATCCTTACTGG TCCAGTC CTCATTCCCTC CA CCCCATCTCCAC 
TTCTGATTCATGCTGCCCCTCCTTGGTGGCCACAATTTAGCCATGTCATCTGGTGGTGACCAGCTCCACCA 
CCTTTCTGAGCCCTTCCTCTTGACTACCAGGATCACCAGAATCTAATAAGTTAGCCTTTCTCTATTGCATTCCAG 
ATTAGGGTTAGGGTAGGGAGGACTGGGTGTTCTGAGGCAGCCTAGAAAGTCATT 

TGCCCCCTCGTCTCCTCCTCTGAGTGGAGGATGGAAAACTACTGCCTGCA.CTGCCCTGTCCCCGGATCCTGCCGA 

ACATCTGGGCATCAGGAGCTGGAGCCTGTGGGCCTTGCTTTATTCCTATTATTGTCCTAAAGTCTCTCTGGGCTC 
TTGGATCATGATTAAACCTTTGACTTAAG 
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FIGURE 4 8 



Signal sequence: 



Amino acids 1-26 



N-glycosylation site3: 



Amino acids 95-99; 148-152 ; 309-313 



cAMP- and cGMP- dependent protein kinase phosphorylation site: 

Amino acids 231-235 



N-myristoylation sites: 



Amino acids 279-285 ;294-300 



Prokaryotic membrane lipoprotein lipid attachment sites: 

Amino acids 306-317 ;379-390 



^PLNPRPLPPWLMIJilXPPSPI^LAAGDPLPTESS^^ 

PSEEPSVPADCLEAAQQLRNSSLIGCMCH^ 

KLNMLKPDSDLCIjKFAMLCTLNDKCDRIJ*KAYG 

GCGERRRNTIAPNCALPPVAPNCLELRRLCFSDPLCRSR1>VDFQTHCH?MDILGTCATEQSRCLJIA 

TPNFVSNVNTSVALSCTCRGSGNLQEECEMLEG?FSHl^<njTEIAlAAKMRFHSQLFSQDWPH 

AVRPQPWVPSLFSCTLPLIULLSLW 
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FIGURE 49 



TCCTTTTCAAAAACTGGAGACACAGAAGAGGGCTCTAGGAAAAAGTTTTGGATGGGATTATC 




«^au««MAiijiAii»^ATACAAClTACGTTTGATGAAAGATTTGGGCTTGAAGACCCAGAAGATGACATATGCAAGT 
ATGATTTTGTAGAAGTTGAGGAACCCAGTGA1X3GAACTATATTAGGGCGCTGGTGTGGTTCTGGTACTGTACCAG 
GAAAACAGATTTCTAAAGGAAATCAAATTAGGATAAGATTTGTATCTGATGAATATTTTCCTTCTGAACCAGGGT 
TCTGCATCCACTACAACATTGTCATGCCACAATTCACAGAAGCTGTGAGTCCTTCAGTGCTACCCC^TCAGCTT 

GAAAATCCAGAGTGGTGGATCTGAACCTTCTAACAGAGGAGGTAAGATTATACAGCTGCACACCTCGTAACTTCT 
GT^CTGTGCCTGTTGTCTCCACAATTGCAATGAAra 

ACGAGGTCCTTCAGTTGAGACCAAAGACCGGTGTCAGGGGA7TGCACAAATCACTCACCGACGTGGCCCTGGAGC 

^GTCCAGTGCAGTGGCTGATTCTATTAGAGAACGTATGCGTTATCTCCATCCTTAATCTCAGTTGTTT^ 

ACAGCTCTTTTGAGAGGAGGCCTAAAGGACAGGAGAAAAGOTCTTCAATCGTGGAAAGAAAATTAAATGTTGTAT 
TAAATAGATCACCAGCTAGTTTCAGAGTTACCATGTACGTArrCCACTAGCTGGGTT™™^ 0 ^! 



- - - w, * ul v.,. i u^i. i AftJWTCSTATAAAATCTGGATrrTTTTTTTrTTTTTTGCTCATATTCAeAT 

ATGTAAACCAGAACATTCTATGTACTACAAACCTGGTTTTTAAAAAGGAACTATGITGCTAT^ 

TTCATGGTTTGGAAGAGATAAACCTGAAAAGAAGAGTGGCCTTATCTTCACTTTATCGATAAGTCAGT^ATT"TO 
"^^ACaTTTTTATATTCTCCTT^ 

A I™ CCAAAGGTATTOAATA ™ C ^ CT ^^^ 

AAACACAATTGTTATAGCCAGAGGAACAAAGATGATATAAAATATTGTTGCTCTGACAAAAATACATGTATTTCA 

GAC^TGAAAATAATTAAATTATCATATCTTCCATTCCTGTTATTGGAGATGAAAATAAAAAGCAAC^^ 

A ^ GCA ™ AAAAAGAC ™ G ^ 
*^TOTTOTOGTTTTATTATCTTAAACTCTGTT«^ 

GA ^™™ AACCAG " CAC " A " GTACTCTGGCAAmAAAAG ^ 

AAWTGCTTAATATNGTGCCTAGGTTATGTGGTGACTATTTGAATCAAAAATGTATTGAATCATCAAATAAAAGA 
ATGTGGCTATTTTGGGGAGAAAATTAAAAAAAAAAAAAAAAAAAAAGGTTTAGGGATAACAGGGTAATGCGGCC 
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FIGURE 50 



signal sequence: 



Amino acids 1-14 



N-glycosylation sites: 



Amino acids 25-29; 55-59 ;254-258 



N-myristoylation sites: 



Amino acids 15-21;117-123;127-133; 
281-287 ; 282-288; 319-325 



Amidation site: 



Amino acids 229-233 



MSLFGLLLLTSALAGQROGTQAESNLSSKFOFSSNKEQNGVQDPQHERI I TVS TNG S IHSPRFPKTYPRNTVLVW 

RLVAVEF^^IQLTFDERFGI^PEDDICKYDFVEVEEPSDGTILGRWCGSGWPGKQISKGNQIRIRFVSD^ 
.PSEPGFCIHYNIVMPQFTEAVSPSVLPPSALPLDLLNNA^ 

AFVFGRKSRVVDLNLLTEEVRLYSCTPRNFSVS IREELKRTDT I FWPGCLLVKRCGGNCACCLHNCNECOCVPS K 
VTKKYHEVLQLRPKTGVRGLHKS LTDVALEHHEECDCVCRGSTGG 
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FIGURE 51 



GGACGAGGGCAGATCTCGTTCTGGGGCAAGCCGTTGACACTCGCTCCCTGCCACCGCCCGGGCTCCGTGCCGCCA 
AGTTTTCATTTTCCACCTTCTCTGCCTCCAGTCCCCCAGCCCCTGGCCGAGAGAAGGGTCTTACCGGCCGGGATT 
, GCTGGAAAOVCCAAGAGGTGGTTTTTGTTTTTTA 

AGCAACTCCGTTCCTCTGCTCTGTTTCTGGAGCCTCTGCTATTGCTTTGCTGCGGGGAGCCCCGTACCTT^ 

CC AG AGGGACGG CTGG AAGATAAGCTCCACAAACCCAAAGCTACACAGACTGAGGTCAAACCATC TG TG AGGTTT 

AACCTCCGCACCTCCAAGG ACC CAGAGCATGAAGGATGCTACCTCTCCGTCGGCCACAG CC AG CCCTTAGAAGAC 

TGCAGTTTCAACATGACAGCTAAAACCITTTTCA7CATTCACGGATGGACGA 

CTGCACAAACTCGTGTCAGCCCTGCACACAAGAGAGAAAGACGCCAATGTAGTTGTGGT^ 

GCCCAC(^GCTTTACACGGATGCGGTCAATAATACCAGGGTGGTGGGACACAGCATTGCCAGGATGCTCGACTGG 

CTGCAGGAGAAGGACGATTTTTCTCTCGGGAATGTCCACTTGATCGGCTACAGCCTCGGAGCGCACGTGGCCGGG 

TATGCAGGCAACTTCGTGAAAGGAACGGTGGGCCGAATCACAGGTTTGGATCCTGCCGGGCCCATGTTTGAAGGG 

GCCGACATCCACAAGAGGCTCTCTCCGGACGATGCAGATTTTGTGGATGTCCTCCACACCTACA^ 

GGCTTGAGCATTGGTATTCAGATGCCTGTGGGCCACATTGACATCTACCCCAATGGGGG^ 

TGTGGACTCAACGATGTCTTGGGATCAATTGCATATGGAACAATCA(^AG^ 

GCCGTCCACCTCTTTGTTGACTCTCTGGTGAATCAGGACAAGCCGAGTTTTGCCTTCCAGTGCACTGACTCCAAT 
CGCTTCAAAAAGGGGATCTGTCTGAGCTGCCGCAAGAACCGTTGTAATAGCATTGG C TACAATG CCAAG AAAATG 
AGGAAC AAGAGG AACAGC AAAATGTACCTAAAAACCCGGG CAGG CATGCCTTTC AGAGGTAAC CTTCAGTCCCTG 
GAGTGTCCC^GGAAGGCCCTTAATACCTCCTTCTTAATACCATGCTGCAGAGCAGGGCACATCCTAGCCCAGG 
AGAAGTGGCCAGCACAATCCAATCAAATCGTTGCAAATCAGATTACACTGTGCATGTCCTAGGAAAGGGAATCTT 
TACAAAATAAAC AG TGTGGACCCCTAATAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAA 
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FIGURE 52 



Signal sequence: 



Amino acids 1-16 



N-glycosylation sites: 



Amino acids 80-84 ; 136-140 



cAMP- and cGMP- dependent protein kinase phosphorylation sites: 

Amino acids 206-210; 329-333 



MSNS VPLLCFWS LCYC FAAG S PV P FG PEGRLEDKLHKPKATQTEVKPS VR FNLRTS KDPEHEGC YLS VGHS GPLE 
DCS FNMTAKTFFI IHGWTMSG I FE2WLHKLVS ALHTREKDANVWVD^ IARMLD 
WLQEKDDFSLGmTOLIGYSLGAiTCAGYAGNFVKGT^^ 

FGLS IG IQMPVGHXD I YPNGGDF QPGCGLNDVLGS I AYGTITEWKCEHERAVHLFVDS LVNQDKPSFAFQCTDS 
NRFKKGICLS CRKNRCNS I GYNAKKMRNKRNS KMYLKTRAGMP FRGNLQSLECP 



N-myristoylation sites: 



Amino acids 63-69; 96-102 ;171-177; 
191-197,-227-233 ;251-257; 306-312; 
346-352 



Lipases, serine active site: 



Amino acids 163-173 
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FIGURE 53 



CGCGCCGGGCGCAGGGAGCTGAGTGGACGGCTCGAGACGGCGGCGCGTGCAGCAGCTCCAGAAAGCAGCGAGTTG 
GCAG AGCAGGGCTGCATTTCCAGCAGG AG CTG CGAGCACAGTGCTGGCTCACAACAAG ATGCTCAAGGTG TC AGC 
CGTACTGTGTGTGTGTGCAGCCGCTTGGTGCAGra 

GCGGTCGGACGGCGGTAATTTTCTGGATGATAAAC^TGGCTCACCACAATCTCT 

ACAGTGGAACAAATTCCGAGACGAAGTAGAGGATGATTATTTCCGCACTTGGAGTCCAGGAAAACCCTTCGAT 
GGCTTTAGATCC AGCTAAGGAT CC ATGCTTAAAGATGAAATGTAGTCGCCATAAAGTATGCATTG 
TCAGACTGCAGTCTGCATTAGTCACCGGAGGCTTACACACAGGATGAAAGAAGCA 
GAGGGGTCCCATATTATCCACCTC 

TACCTACTCTTTTCAGTGCAAACTAGAATATCAGGCATGTGTCTTAGGAAAACAGATCTCA 

ACATTGCCCATGTCCTTCAGATAAGCCCACCAGTACAAG CAGAAATG TTAAGAGAGCATGC AGTGACCTGGAGTT 

CAGGGAAGTGGCAAACAGATTGCGGGACTGGTTCAAGGCCCTTCATGAAAGTGGAAGTCAA 

AACATTGCTGAGGCCTGAGAGAAGCAGATTCGATAC<^GCATCTTGCCAATTTGCA^ 

GTTTAACAGACTTGATACAAACTATGACCTGCTATTGGACCAGTCAGAGCTCAGAAGCATT^ 

TGAACAGTGTACCAAGGCATTCTTCAATTCTTGTGACACATACAAGGACAGTTTAATATCTAATAATGAGTGGTG 

CTACTG CTTCC AG AG AC AGCAAGACCC ACCTTG CC AGACTG AGCTCAGC AATATTCAGAAG CGGC AAGGGGTAAA 

GAAGCTCCTAGGACAGTATATCCCCCTGTGTGATGAAGATGGTTACTACAAGCCAACACAATGTCATGGCAGTG^ 

TGGACAGTGCTGGTGTGTTGACAGATATGGAAATGAAGTCATGGGATCCAGAATAAATGGTGTTGCAGATTG^GC 

TATAGATTTTGAGATCTCCGGAGATTTTGCTAGTGGCGATTTTCATGAATGGACTGATGATGAGGATGATGAAGA 

CGATATTATGAATGATGAAGATGAAATTGAAGATGATGATGAAGATGAAGGGGATGATGATGATGGTGGTGATGA 

CCATGATGTATACATTTGATTGATGACAGTTGAAATCAATAAATTCTACATTTCTAATA^ 

CCTATTTAAAATTATCTTCTTCCCCAATAACAAAATGATTCTAAACCTCACATATATTTT^ 

AAATTG C AG C T AAAG T T AT AG AACTTT ATGT TTAAAT AAGAATC ATTTG CTTTG AG TTTTTAT ATT C C TT AC ACA 

AAAAGAAAATACATATGCAGTCTAGTCAGACAAAATAAAGTTTTGAAGTGCTA^ 

ACAAACTTTGTAAATCTTCCATAAGCAAAATGACAGCTAGTGCTTGGGATCGTACATGTTAATTT^ 

AATTCTAAGTGAAATTTAAAATAAATAAATTTTTAATGACCTGGGTCTTAAGG 

TTAATTGCATTTCCAAAGTAGCATCTTGCTAGACCTAGATGAGTCAGGATAACAC^GAGATACCACATGA 
AAAAAAAAAAAAAA 
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FIGURE 54 



Signal sequence: 



Amino acids 1-16 



CAMP- and cGMP- dependent protein kinase phosphorylation site: 

Amino acids 115-119 



Tyrosine kinase phosphorylation site: 



Amino acids 62-70 



N-myristoylation sites: 



Amino acids 357-363 ; 3 71 -377; 
376-382 



Leucine zipper pattern: 



Amino acids 246-268 



MLKVS AVLCVCAAAWCSQ SIAAAAAVAAAGG RS DGGWLDDKQWLTT I SQYDKEVGQWNKFRD EVEDD YFRTWS P 

GKPFDQAIJDPAKDPCLKMKCSRHKVCIAQDSQTAVC^ 

CGSDGHTYSFQCKLEYQACVLGKQISVKCEGHCPCPSDKPTSTSRNV 

QNKKTKTLLR PERS RFDTS I LP I CKDS LG WMFNRLDTNYDLLLDQS ELRS I YLDXNEQCTKAF FNS CDTYKDSLI 
SNNEWCY CFQRQQD P PCQTE LSN I Q KRQGVKKLLGQY I PLCDEDGY YKPTQCHG 3 VGQC WCVDRVGNEVMGS R IN 
GVADCAI DFE I SGDFAS GDFHEWTDDEDDEDD IMNDEDE I EDDDED EGDDDDGGDDHDVYI 
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FIGURE 55 



CCAGTCTGTCGCCACCTCACTTGGTGTCTGCTGTCCCCGCCAGGCAAGCCTGGGGTGAGAGCACAGAGGAGTGGG 

CCGGGACCA^CGGGGGACGCGGCTGGCGCTCCTGGCGCTGGTGCTGGCTGCCTGCGGAGAGCTGGCGCCGGCC- 

TGCGCTGCTACGTCTGTCCGGAGCCCAGAGGAGTGTCGGACTGTGTCACCATCGCCACCTGCACCACCAACGAAA 

C ^TGTGCAAGACCACACTCTACTCCCGGGAGATAGTGTAC CCCTTCCAGGGGGACTCCACGGTG ACCAAGTCCT 

GTGCC AG CAAGTGTAAGCCCT CGGATGTGGATGGCATCGGCCAGACCCTGCCCGTGTCCTGCTGCAATACT C 

TGTGCAATGTAGACGGGGCGCCCGCTCTGAACAGCCTCCACTGCGGGGCCCTCACGCTCCTCCCACTC 

TCCGACTGTAGAGTCCCCGCCCACCCCCATGGCCCTATGCGGCCCAGCCCCGAATGCCTTGAAGAAGTGCCCCCT 
GCACCAGGAAAAAAAAAAAAAAAAA 
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FIGURE 56 

Signal sequence: Amino acids 1-17 

N-glycosylation site: Amino acids 46-50 

N-myristoylation sites: Amino acids 3-9; 33-39/84-90 

Prokaryotic membrane lipoprotein lipid attachment site: 

Amino acids 6-17 



MRGTRLALLAL VlAACGELAPTUiRCrVCPEPTGVSDCVT I ATCTTNE TM CKTTL YSRE I VYPFQGDS TVTKS CAS 
KCKPSDVDGIGQTLPVSCCNTELCNVDGAPALNSLHCGALTLLPLLSLRL 
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FIGURE 57 




* nwwwwvj a uuuui_vj^ i *-v-UAGGAGGTCCCCGGAGGGCCCTGGGGACGCTGGGTGCACTGGAGC 

AGGAGACCCCTCTTCTTGGCCCTGGCTGTCCTGGTCACCACAGTCCTTTGGGCTGTGATTCTGAGTATCCTATTG 
TCCAAGGCCTCCACGGAGCGCGCGGCGCTGCTTGACGGCCACGACCTGCTGAGGACAAACGCCTCGAAGCAGACG 
GCGGCGCTGGGTGCCCTGAAGGAGGAGGTCGGAGACTGCCACAGCTGCTGCTCGGGGACGCAGGCGCAGCTGCAG 
ACCACGCGCGCGGAGCTTGGGGAGGCGCAGGCGAAGCTGATGGAGCAGGAGAGCGCCCTGCGGGAACTGCGTGAG 
CGCGTGACCCAGGGCTTGGCTGAAGCCGGCAGGGGCCGTGAG<IACGTCCGCACTGAGCTG^ 

GCCGTGAGGCTCCAGAACAACTCCTGCGAGCCGTGCCCCACGTCGTGGCTGTCCTTCGAGGGCTCCTGCTACTTT 

TOCTCTCTCCCAAAGACGACGTGGGCGGCGGCGCAGGATCACTGCGCAGATGCCAGCGCGCACCTCGT^^ 

^^^^^^^^"^^^^^^TGGCCGTGGTTACTGGCTGGGCCTGAGGGCTGTG 

GAGCCCAATGACGCTTGGGGGCGCGAGAACTGTGTCATGATGCTGCACACGGGGCTGTGGAACGACGCACCGTGT 
^^^ GACOTCTTCAT ^^ G ^ GGC ACAACTGCT 2 ACCCCGCCCAGTGCCCTG G AGCCGCGCC 
CA^CAGCATGTGGTATCCTGGGGGCTGCTCACCTCCCTGGCTCCTGGAGCTGATTGCCAAAGAGTTTrrTTC- 
TCCTCATCC^CCGCTGCTGAGTCTCAGAAACACTTGGCCCAACATAGCCCTGTCCAGCCCAGTGCCTGGGCTC^ 
G^CCTCCATGCCGACCTCATCCTAACTCCACTCACG«GACCCAACCTAACCTCCACTAGCTCCAAAATCCCTC 

TTTTCTCGCATTTTCCACCAAACTGGAAGCTGTTTTTGCAGCCTGAGGAAGCATCAATAAATATTTGAGAAATGA 
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FIGURE 58 



Signal sequence: 
Transmembrane domain: 
N-glycosylation sites: 
N-myristoylation sites: 
C-type lectin domain signature: 
Leucine zipper pattern: 



Amino acids 1-46 

Amino acids 31-54 

Amino acids 73-77 ?159-163 

Amino acids 18-24 ; 133-139; 242-248 

Amino acids 264-288 

Amino acids 102-124 



MDTTRYSKWGGSSEEVPGGPWGRWVHW^ 
KQTAALGALKEEVGDCTSCCSGTQAQLQTTRAELGEAQAK 

ALEAWLQNNSCEPCPTSWLSFEGSCYFFSVPKTTWAAAQDHCADASAHLVIVGGIJDEQGFLTRNTRGRGYWLGL 
RAVRHLGKVQGYQWVDGVSLS FSHWNQGEPNDAWGRENCVMMLHTGLWNDAPCDSEKDGWI CEKRHNC 
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FIGURE 59 



GTCGAATCCAAATCACTCATTGTGAAAGCTGAGCTCAC AGCCGAATAAG CCACC ATG AGG CTGT CAGTGTGTCTC 
CTGATGGTCTCG CTGGC CCTTTG CTGCTACCAGGCCCATGCTCTTGTCTGCC C AGCTGTTG CTTCTGAG ATCACA 
GTCTTCTTATTCTTAAGTG ACG CTGCGGTAAACCTCCAAGTTG CC AAAC TTAATCCACCTC C AG AAG CTCTTGCA 
GCCAAGTTGGAAGTGAAGCACTGCACCGATCAGAT^^ 

ATAGTG AAAAAATGTGGTGTGTG ACATGT AAAAATGCTCAACCTGGTTTC CAAAGTC TTTCAACG ACACCCTGAT 
CTTCACTAAAAATTGTAAAGGTTTCAACACGTTGCTTTAATAAATCACTTGCCCTGC 
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FIGURE 60 



Signal peptide: Amino acids 1-15 

CAMP- and cGMP-dependent protein kinase phosphorylation site: 

Amino acids 73-77 



MRI^VCLIJWSIJU,CCYQAHALVC^^ 
SLKKSWWK 
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FIGURE 61 



GCGAGGTGGCGATCGCTGAG^ 

GGCCGGCCCGCACGGGCTTCATCTGAGGGCGCACGGCCCGCGA'CCGAGCGTGCGGACTGGCCTCCCAAGCGTGGG 
GCGACAAGCTGCCGGAGCTGCAATGGGCCGCGGCTGGGGATTCTTGTTTC^CTCCT^ 

CAGCTCGGGCCACG^AGAGGAGCAGCCCCCGGAGACAGCGGCACAGAGGTGCTTCTGCCAGGTTAGTGGTTACTT 
GGATGATTGTACCTGTGATGTTGAAACCATTGATAGATTTAATAACTACAGGCTTITCCCAAGACT 
TCTTGAAAG TGACT ACTTTAGG TATTACAAGGTAAACCTGAAGAGGCCGTG TCCTTTCTGGAATGACATCAG CCA 

CAAGTATTCTGAAGAAGCCAATAATCTCATTGAAG^ 

^^^^^ agg ^^^^agaagg ctgttcttcag tggaccaagcatg atgattcttcag ataacttctgt^aagc 

TGATGACATTCAGTCCCCTGAAG 

accagatgcttggaaaatatggaatgtcatctacgaagaaaactgttttaagccaca^^ 

aaatcctttggcttctggtc^gggacaagtgaagagaacacttt™^ 

aaaaagagcattctacagacttatatctggccta^tgcaagcattaatgtgc^^^ 

tgaaggagaaggtccaagaaggcttaagaacttgtatt^ 
gttaccattcttcgagcgccc^gattttcaactctttactggaaataaa^ 

ACTTCTGGAAATACTTCATGAAATCAAGTCATTTCCTTTGCArTTTGATGAGAATTCATTTTT^ 
AAAAGAAGCACACAAACTAAAGGAGGACTTTCGACT 

TTGTTTTAAATGTCGTCTGTGGGGAAAGCTTCAGACTCAG<3GTTTGGGC!ACrGCTC 
G ^^ ATAGC ^ TATGCCA ^^ 

ATTCAACGCATTTGGAAGAATTTCTACAAGTGTGAAAGAATTAGAAAACT^ 

TTAAAGAAAACAAGCTGATATGTGCCTGTTTCTGGACAATGGACMCGAAAGA^ 
ATAGCAATGACAGTCTTAAGC<^CAT™ 

AACACATTTTTAAAAATTGTGTTAAGTCTATGTATAATACTACTGTGAGTAA^ 

ACAAAmAAAGTT ^^ 
AAAAAAAAAA 
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FIGURE 62 



Signal peptide: 



Amino acids 



1-23 



N-glycosylation sites: 



Amino acids 



280-284;384-388 



Amidation site: 



Amino acids 



94-98 



Glycosaminoglycan attachment sites: 



Amino acids 



20-24;223-227 



Aminotransferases class-V pyridoxal -phosphate site: 

Amino acids 



216-223 



Interleukin-7 proteins site: 



Amino acids 



338-344 



MGRGWGFLFGI^AWIiSSGK3EEQPPETAAQRCFCQVSGYIJDDCTCDVETIDRFNNYJlLFPRLQKLLESDYFR 
YYKVNLKRPCPFWNDI SQCGRRDCAVKPCQSDEVPDG I KS AS YK YS EEANNL I EECEQAERLGAVDESLS EETQK 
AVLQWTKHDDS S DN FCEADD I C 5 PEAE YVDLLLiNPERYTG YKG PD AWK I WNV I YEENC FK PQT I KR PLNPLAS GQ 
GTSEENT FYS WLEGIi CVEKRAFYRL I S G LHAS INVHLS AR YLLQE TWLEKKWGHNI TE FQQR FDG I LTEGEGPRR 
LKNLYFL YLI ELRALS KVLP F r SRPDFQLFTGNKI QDEENKMLLLE I LKE I KS FP LKFDENS FF AGDKKE AH KLK 
EDFRIJiFRNISRIMDCVGCFKCRLWGKL<^C^^ 
STSVKELENFRNLLQNIK 
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FIGURE 63 



GAGAGGACGAGGTGCCGCTGCCTGGAGAATCCTCCGCTGCCGTCGGCTCCCSGAGCCCAGCCCTTTCCTAACCCA 
^~^^^^^^^^^^^^^^^^ G ^^^^"^^^ T ^ A ^^ A ^^^^CGTTACCATGCATCCTGCCGT 
^CCTATCCTTACCCGACCTCAGATGCTCCCTTCTGCTCCTGGTAACTTGGGTTT^ 

AATAACAAGTCTTGCTACAGAGAATATAGATGAAATTTTAAACAATGCTGATGTTGCTTTAGTAAATTriTATCC 
CAAATACCCAACCCTCAAATTGTTTCGTAATGGGATGATGATGAAGAGAGAATACAGGGGTCA(5C"(;aTra/rri"ii» 



AGTAGCGAATATTTTGCATGATGACTGTGCCTTTCTTTCTGCATTTGGGGATGTrTCA^ 
™ CGA ^™ TCTACAAAC "^^ 

TGTGTTTGGAGACTTCAAAGATGTATTAATTCCTGGAAAACTCAAGCAATTCGTATTTGAC^TACATTCTGGAAA 
^ G ^^ GAGAGAGAA ^^ G ^^^^^ GGAGG ^ GAG ^ AA ^*^^'^ , ^^GCCCCAGGAGAGCAAGCCCAAGATGTAGCAAG 
CAGTCmcCTGA^GCTCCTTCC^GAAACTAGCACCC^GTGAATATAGGTATACTC^^ 

T^A^AAACTTGAAAAACAGTTTGTAAGCCTTTCAACAGCAGCATCAACCTACGTGGTGGAAATAGTAAACCTATA 
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FIGURE 64 

Signal sequence: Amino acids 1-29 

Tyrosine kinase phosphorylation site: Amino acids 203-212 

N-myristoylation site: Amino acids 225-231 

Endoplasmic reticulum targeting sequence: 

Amino acids 403-408 



^PAVTLSLPDLRCSLLJ^VTWFTP 
KBEFPNENQWFARVDO^QHSDIAQRYRISKYPT^ 

AEITTLDRS KRNI IGYFEQKDSDNYRVFERVANILHDDCAFLS AFGDVS KPERYSGDNI I YKPPGHSAPDMVYLG 

amtnfdvtywiqdkcvplvreitfe^^ 

CDKFRHPUJIIQKTPADCPVIAIDSFRHMYVFGDFKDVLIPGK^ 
QDVASSPPES SFQKLAPS E YRYTLLRDRDEL 
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FIGURE 65 



GAGG ATTTGCCACAGCAG CGG ATAGAGCAGGAG AG CACCACCGG AGC CCTTG AGACATCCTTG AGAAGAGCCACA 
GCATAAGAGACTGCCCTGCTTGGTGTTTTGCAGGATCATGGTGGC CCTTCGAGGAG CTTCTGCATTGCTGGTTCT 
GTTCCTTGCAGGTTTTCTGCCCCCGCCGCAGTGTACCCAGGACCCAGCCATGGTGCATTA(^ 

TCGAGTCTTGGAGCAAGGGCTGGAAAAATGTACCCAAGCAACGAGGGCATACATTCAAGAATTCCAAGAGTTCTC 
AAAAAATATATCTGTCATGCTGGGAAGATGTCAGACCTAC^CAAGTGAGTACAAG^ 

ACTGAGAGTTGAACGTGCCCAACGGGAGATTGACTACATACAATACCTTCGAGAGGCTGACGAGTGCATCGTATC 
AGAGGACAAGACACTGGCAGAAATGTTGCTCCAAGAAGCTGAAGAAGA 

AAGCTGTGACAACATGCTGATGGGCATAAAGTCTTTGAAAATAGTC^ 

GATGAAAGATGCTGTCTATAACTCTCCAAAGGTGTACTTATTAATTGGATCCAGAAACAACACT 

TGCAAACATACGGGCATTCATGGAGGATAACACCAAGCCAGCTCCCrG^ 

GGGAACAGGCCAAGTGATCTACAAAGGTTTTCTATTTTTTCATAACCAAGCAACTTCT^ 

TAACCTGCAGAAGAGGACTGTGGAAGATCGAATGCTGCTCCCAGGAGGGGTAGGCCGAGCATTGGTTTACCAGCA 
CTCCCCCTCAACTTACATTGAC CTGGCTGTG GATGAGCATGGGCTCTGGGCC ATCCACTCTGGGC CAGGCACCCA 

TAGCCATTTGGTTCTCACAAAGATTGAGCCGGGCACACTGGGAGTGGAGCATTCATGGGATACCCCATGCAGAAG 
CCAGGATGCTGAAGCCT^ 

TCGCATC ACCTGCATCTATGATCCACTGGGCACT ATCAGTGAGGAGG ACTTGC CCAACTTG TTCTTCCC C AAG AG 
ACCAAGAAGTCACTCCATGATCCATTACAACCCCAGAGATAAGCAGCTCTATGCCTGGAATGAAGGAAACCAGAT 
CATTTACAAACTCCAGACAAAGAGAAAGCTGCCTCTGAAGTAATGCATTACAGCT^^ 

TTTGGCAGCTGTTCTACAGGACAGTGAGGCTATAGCCCCTTCACAATATAGTATCCCTCTAATCACACACAGGAA 
A ^CTGATACAGCCTACTTCAAGC 

CCACAATTAGAGTTGTATGCCAGCCCCTAATATTCACCACTGGCTTTTCTCTCCCCTGGCC^ 
CTCTTTTTCAAATOrCTATTaATATTm 

CTCCTGCCTCAOCCTCCTAAOTM 

^GAGGTTTAACCTCTATTTCCCCTAGCCCTGTCCTTCCACTAAGCTTGGTAGATGTAATAATAAAGTGAAAATA 

TTAACATTTGAATATCGCTTTCCAGGTGTGGAGTGTTTGCACATCATTGAATTCTCGTT^ 

TGCACAAGTCTTTACAGCTGTCATTCTAGAGTTTAGGTGAGTAACACAATTACAAAGTGAAAGATACAGCT 

AATACTACAAATCCCATAGTT7TTCCATTGCCCAAGGAAGCATCAAATACGTATGTTTGTTCACCTACTCTTATA 

^^^^ ^^^TCGTTTCAG ~CTAAAAATAATAGTCTGTCCCT7T AG CC AGTTTTCATGTCTGCACAAGACCT 

^|~^^^^^^^^^TGA7 AATT CCTC ^^^^^^ AGTCTAAGGGTG AGG ACC CCAACT CT AGCCT CCTCT 

TGTCTTGCTGTCCTCTGTTTCT^ 
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FIGURE 66 

Signal peptide: Amino acids 1-25 

N-glycosylation sites: Amino acids 66-70;138-142;183-i87 



MMVALRGASAIAVLFIJW^LPPPQCTQDPA 

TYTS EYKS AVGNLALR VERAQREX DY I Q YLREADEC I VS EDKTLAEMLLQEAEE EKKIRTLLNAS CDNMLWGI KS 
IJCrvnCKMMOTHGSWMKDAVYNSPKVYIXIGSRNNT^ 

FFHNQATSNEIIKYNIXJKRTVEDRMLLPGGVGRALVYQHSPSTYIDIAVDEKG 

TLGVEHSWDTPCRSQDAEASFLLCGVLYVVYSTrc 

RDKQLYAWNEGNQI I YKLQTKRKLPLK 
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FIGURE 67 



GrTGATGGCAAACTTCCTCAAAGGAGGGGC^GAGCCTGCGCAGSGCAGGAGCAGCTGGCCCACTGGCGGCCCGC^ 

ACACTCCGTCTCACCCTCTGGGCCCACTGCATCTAGAGGAGGGCCGTCTGTGAGGCCACrACCCCTCCAGCAACT 

GGGAGGTGGGACTGTCAGAAGCTGGCCCAGGGTGGTGGTCAGCTGGGTCAGGGACCTACGGCACCTGCTGGACCA 

CCTCGCCTTCTCCATCGAAG^IAGGGAAGTGGGAGCCTCGAGCCCTCGGGTGGAAGCTGACCCCAAGCCACCCTTC 

ACCTGGACAGGATGAGAGTGTCAGGTGTGCTTCGCCTCCTGGCCCTCATCTTTGCCATAGTCACGACATGGATGT 

TTATTCGAAGCTACATGAGCTTCAGCATGAAAACCATCCGTCTGCCACGCTGGCTGGCAGCCTCGCCCACCAAGG 

AGATCCAGGTTAAAAAGTACAAGTGTGGCCTCATCAAGCCCTGCCCAGCCAACTACTT^ 

GTGGGGCCGCCAACGTCGTTCGCCCTACTATG^^ 

TGGGCAGAGGCCTAAACATCGCCCTGGTGAATGGAACCACGGGAGCTGTGCTGGGAC^GAAGGC^ 
ACTCTGGAGATGTTATGCACCTAGTGAAATTCCTTAAAGAAATTCCGGGGGGTGCACTGGTGCT^ 
ACGACGATCCAGGGACCAAAATGAACGATGAAAGCAGGA^ 

AACTGGGCTTCCGGGACAGCTGGGTCTTCATAGGAGCCAAAGACCTCAGCK3GTAAAAGC 

TAAAGAACAGCCCAGACACAAACAAATACGAGGGATGGCCAGAGCTGCTGGAGATGGAGGGCTGCATGCCC 

AGCCATTTTA^GGTGGCTGTGGCTCTTCCTCAGCCAGGGGCCTGAAGAAGCTCCTGCCTGACTTAGGAGTCAGAG 

CCCGGCAGGGGCTGAGGAGGAGGAGCAGGGGGTGCTGCGTGGAAGGTGCTGCAGGTCCTTGCACGCTGTGTCGCG 

CCTCTCCTCCTCGGAAACAGAACCCTCCCACAGCACATCCTACCCGGAAGACCAGCCTCAGAGGGTCCTTCTGGA 

ACCAGCTGTCTGTGGAGAGAATGGGGTGCTTTCGTCAGKSGACTGCTGACGGCTGGTCCTGAGGA^ 

CCCAGACTTGAGCCCAATTAAATTTTATTTTTGCTGGTTTTGAAAA^ 
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FIGURE 68 

Signal peptide: Amino acids 1-15 

ATP/GTP- binding site motif A (P-loop) : Amino acids 184-192 

N-glycosylation site: Amino acids 107 -in 



MRVSGVLRLLALI FAXVTTWMFI RS YMSFSMKTIRLPRWLAAS PTKE IQVKXYKCGLIKPCPANYFAFKI CSGAA 
NWGPTMCFEDRMIMS PVKNNVGRGLNIALWGTTGAVIXSQKAFD^SGDVMHLVK^ 
GTKMNDESRKLFSDLGSSYAKQIX3FRDSWVFIGAKDLRGXSPFEQ 
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FIGURE 69 



tctcttaa™tccact"£^^ 
awGcrmraTOoisGaittcca^ 



TOTCATTCACTATGCTGGCAATCITTCGGAGar^ 
^CTCAGGATACTA^ 

agmtatttctttggcaaatgt-tg^^ 

tct^aaaatcctgctcagatccc^gaga 

gg ™gggagtatcttagcgctg^^^^^^^ 

WCAAAAAACGATCACCTGTGGGATAGTATGG^^^T^ CAGTATCTCCAG ^«TAGCTATAAAAA 

"^ctagaagtcaacattcat™^^ 

»^^CACTGCAGAGGGGTTTTCCCCTAAT^CA^A^r^^f TGGATGTGAAAACCATGATCAA 
G^CTACATGAAGGGCTCTGACGGCGTCCCG^^^CT^GrT^r^^^^^^^*^^^^^^^^^^^ 

CGTGTTTCA&GGTTTGAATGAGCTGATTCCTATGT^T 
'•AAAAGCCAAATTGAATTTGCCCTCTGCAGAMCCAAAAT^ 

TW^GATAAAATAAAAACTCATCAG^S^^^^T^ °CTT=AATGGCTACTAGATGAAAGCrr 
ACTGGCCTGGCAATTTCTG A G™C^GA^^ 

CCACATGGTAATC^TACAACAAATCAATTCTcSrA^^^^ GT TTGAACTTGGCTCATCTTCCATAGC 
0GATAAGAATTTTGATAAAATC : CAACAGACAATTGAAA CCATTGAAGAAAACATCGGTTGGAT 
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FIGURE 70 



Signal peptide: Amino acids 1-34 

N-glycosylation sites: Amino acids 70-74;154-158;414-418; 

760-764; 901-905 

Neutral zinc metallopeptidases , zinc-binding region signature: 

Amino acids 350-360 



MVFIJ>LKWSIATMSFIJ,SSLIJUXTVSTPSW 

FWGTTKVEITASQPTSTIILHSHHLQISRATIJIKGAGER^ 

YAGNLSETFHGFYKSTYRTKEGELRIIJ^TQFEPTAAPJ^AFPCFDEPA 

TVAEGLIEDHFBVTVKMSTYLVAFT I SDFESVS KITKS GVKVS VYAVPDK INQADYAIJ2AAVTLLEFYEDYFSI P 
YPLPKQDLAAI PDFOSGAMENWGLTTYRES ALLFDAEKS S AS S KLG ITVTVAHE LAHQWFGNLVTNEWWNDLWLN 
EGFAKFMEFVSVSVTHPEIiKVGDYTFGKCFDAMEVDAI^SSHPVSTPVENPAOlREM 

YLSADAFKSGIVQYLQKHS YKOTKNEDLWDSMAS I CPTDGVKGMDGFCSRSQHS SSSSHWHQEGVDVKTMMNTWT 
LQRGFPLITITVRGPJTVHMKQEKYMKGSDGAPiyrGYLWHVPLTFITSKSNMV^ 

NV GMNG YYI VHYEDDGWDS LTGLLKGTHTAVS SNDRASLINNAFQLVS IGKLS IEKALDLSLYLKHETEIMPVFQ 
GLNELIPMYKI^KRDMNEVETQFKAFLIRLLP^ 

FRKWKESNGNI*SI»PVDVTIiAVFAVGAQS TEGWDFL YSKYQFS LS STEKSQ IEFALCRTQNKE KLQ WLLDES FKGD 

KIKTQEFPQILTLIGRNPVGYPLAWQFl^KNWNKLVQKFELGSSSIAHMWGTTNQFSTRT 

NGSQLRCVQQTIETIEENIGWMDKNFDKIRVWLQSEKLERM 
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FIGURE 71 



GAGCGAACATGGCAG CGCGTTGGCGGTTTTGGTGTGTCTCTGTG AC CATGGTGGTGGCGCTGCTCATCGTTTGCG 

ACGTTCCCTCAGCCTCTGCCCAAAGAAAGAAGGAGATGGTGTTATCTGAAAAGGTTAGTCAG 

CTAACAAAAGAC CTG TAATAAGAATG AATGGAGACAAG TTCCGTCG CCTTGTG AAAGCCC CAC CGAG AAATTACT 

CCGTTATCGTCATGTTCACTGCTCTCCAACTGCATAGACAGTGTGTCGT 

AGATCCTGGCAAACTCCTGGCGATACTCCAGTGCATTCACCAACAGGATAm 

AAGGCTCTGATGTATTTCAGATGCTAAACATGAATTCAGCTCCAACTTTCA 

CCAAACGGGGTGATACATATGAGTTACAGGTGCGGGGTTTTTCAGCTG AGCAGATTC CCCGGTGGATCG CCGACA 
GAACTGATGTCAATATTAGAGTG ATTAGAC CCCCAAATTATGCTGGT CC C CTTATG TTG GGATTGCTTTTGG CTG 
TTATTGGTGGACTTGTGTATCTT CGAAGAAGTAATATGGAATTTCrr 
CTTTGTGTTTTGTGCITGCTATGA 

ATCCCCACACGGGACATGTGAATTATATCCATGGAAGCAGTCAAGCCCAGTTTGT^ 

TTCTGTTT AATGGTGGAGTTACCTTAGG AATG GTG CTTTTATGTGAAGCTG CTAC CT CTG ACATGGATATTGGAA 

AGCGAAAGATAATGTGTGTGGCTGGTATTGGACTTGTTGTATTATTCT 

CTAAATATCATGGCTACCC^TACAGCTTTCTGATGAGTTAA^ 

GGAAATTGAAAAAO^AAATCGTGTGTGTTTGAAAAGAAGAATGCAAOT 

TCAAGTGATTTAAATAGTTAATCATTTAACCAAAGAAGATGTGTAGTGCCT^ 

CTGAGGTATTTGAAAATAATTATCCTCTTAACCTTCTCTTCCCAGTCAACT 

ATTAAGTATATTATAAAAATTGTAAAACTACTACTTTGTTT7AGTTAGAACAAAGCTC 

CTTGGTCATCTGATTTTATATTGCCTTATCCAAAGATGGGGAAAGTAAGTCCTGACCAGGTGTTCCCACAM 
CTGTrACAGATAACTACATTAGGAATTCATTCTTAGCTTCTTCATCm 
TTTCCTTTTGAGTAGAGAAATTATGTGTGTCATGTGGTCTTCTGAA^ 
CTAGCCCTCAGCAAGACAGTTGITT^ 

GAGACTCTGTCTTCAAAAAAAAGTATCTCTAAATACAGGATTATAATTTCTGCTT 

GTATTTAGAAAGAT TTCAGATTCATTCCAT CT C CTTAGTTTT CTTTT AAGGT G ACC CAT CTGTGATAAAAATATA 
GCTTAGTGCTAAAATCAGTGTAACTTATACATGGOT 

TTTGTACCTAAGAGAAAAATAGGCTCAGTTAGAAAAGGACTCCCTGGCCAGGCGCAGT^ 
TCAG<^CTTTGGGAGGCCIAAGGCAGGCAGATCACGAGGTCAGGAGTTCGAGACCATCCTGGCC^ 
CCCCGTCTCTACTAAAAATATAAAAATTAGCTGGGTGTGGTGGCAGGAGCCTGTAATCCCAGCTACACAGGAGGC 
TGAGGCACGAGAATC ACTTGAACT CAGGAGATGGAGGTTTCAGTG AGCCGAG ATCACGC CACTG CACTCC AG CCT 
GGCAACAGAGCGAGACTCCATCTCAAAAAAAAAAAAAA 
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FIGURE 72 



Signal peptide: 



Amino acids 1-29 



Transmembrane domains: 



Amino acids 183-205.-217-237; 
217-287;301-321 



N-glycosylation sites: 



Amino acids 71-75; 215-219 



Cell attachment sequence: 



Amino acids 150-153 



MAARWRFWCVSVT^AI^IVCDVP^ 

VMFTALQLHRQCYVCKQADEEFQ ILANSWRYSSAFTNRI FFAMVDFDEGSDVFQMLNMNSAPTFINFPAKGKPKR 

GDTYELQVRGFSWSQIARWIADRTDVNIRVIRP 

FVLAMTSGQMVTOHIRGPPYAHXNPHTGHV^ 

IMCVAGIGLWLFFSWMLS I FRSKYHG YPYS FLMS 
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FIGURE 73 



^TOTATCCGTAACAGGACTAAAGTCAGAGTGATGGAAAGGGATTGGCAGAATACAGACAAAGCfiGT^CTO 
^^MGGAAGCMnMTTACACTGAflCttTTOrBLTrrACT^ 

CTCAGACCATGGAGAGCTGGCCATGGAACATCGACAnTTT-ri'pn a t» r 7v»^m ATACTC 



OCCTCUCTCTTTGATCTTTCCTCGGATCCAGaTGAATTAACAAATGITGCTGI^^ 

CMG ^ AAACAAAGTATAG ^ G ^^TTCAAACGTTATAGCAAATCTTAGGTGG^ 
I^ AA ££^^ TAG ^ 

ATGAAACAGTTTTAATAATTACCAAGTTTTGGCCGGGCACAGTGGCTCACACCrGTAATCCCAGGAC'TTTrRrar 

^W^CAA^nAGCTGGGCGCGGTGOTCACACCTATAGTCTCAGCTACTCAGAGGCTC 

CT^CCCGGGAGGCAGCAGTTGCAGTGAGCTGAGATTGCGCCACTGTACTCCAGCCTGG^CAG^ 

TGTGTCGCAAAAAAATAAAAATAAAATAATAATAATTACCAATTTTTCATTATTTTGTAAGAATGTAGTGTATT 

AACAA ™ TGGAAGTATC ^^ 

AAAAAAAAAAAAAAAAA ^ 
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FIGURE 74 



Signal peptide: 



Amino acids 1-15 



N-glycosylation sites: 



Amino acids 108-112 ;166-17Q; 
193-197 ,-262-266; 375-379,-413-417; 
498-502 



Sulfatases proteins Homology Blocks: 



Amino acids 286-316 ? 359-370; 
78-98 



MIJiL WS WAAIALAVLAPGAGEQRRRAAKAPNVVIjVVSDS fdgrltfhpg s qwklp finfmktrgts flnayt 
NSPICCPSRAAKWSGLFTHLTESWNNFKGLDPNYTTWMDVMERHGYKTQKF^ I SNRVEAWTRDVA 

FI^QEGRPMVNLIRNRTKVRVMERDWQNTDKA^ 

TSLYWLEKVSHDAI KI PKWS PLSEMHPVDYYS S YTKNCTGRFTKKE I KNIRAF YYAMCAETDAMLGE I ILALHQL 
DLLQKT I VI YS SDHGS LAMEHRQFYKM S MYE AS AKVPLLMMGPG I KAGLQ VS NWS LVD I YPTMLD I AG I PLPQN 
LSGYSLLPLSSETFKNEHKVKNLHPPWILS EFHGCNVNASTYMLRTNHWKY I AYSDG AS ILPQLFDLSSDPDELT 
NVAVKFPE ITYSLDQKLHS I INYPKVSAS VHQ YNKEQFIKWKQS IGQNYSNVI ANLRWHQDWQKEPRKYENAIDQ 
WLKTHMNPRAV 
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FIGURE 75 



CT^CTGCAACCACCttGAGCC^GGCTCCCCGACMCTGCATCGTAGCrraTCTrTGCCATTTTCTGCATCTCCA 

GGCTCCTCTGCTCACACGGAGCCCCAGTGGCCCCCATGACTCGTTACCTGATGCTGTGCCAGCCACACAAGAGAT 

GTGG^CAAGTTCTACGACCCCCTGCAGCACTGTTGCTATGATGATGCCGTCGTGCCCTTGGCC^ 

CGTGTGGAAACTCCACCTTCAGAGTCTGCTTTGAGCAGTGCTGCCCCTGGACCTTCATGGTGAAGCTGATAAACC 

AGAACTGCGACTCAGCCCGGACCTCGGATGACAGGCTTTGTCGCAGTGTCAGCTAATGGAACATCAGGGGAACGA 

TGACTCCTGGATTCTCCTTCCTGGGTGGGCCTGGAGAAAGAGGCTGGTGTTACCTGAGATCTGGGATGCTGAGTG 

GCTrGTTTGGGGGCCAGAGAAACACACACTCAACTGCCCACTTCATTCTGTGACCTGTCTGAGGCCCACCCTGCAG 

CTGCCCTGAGGAGGCCCACAGGTCCCCTTCTAGAATTCTGGACAGCATGAGATGCGTGTCCTCATGGGGGCCCAG 

^t™^ CCCTCC ^^ CCCCTATGGC ^^ T ^ CC ^« C « CC ^<3GCTGGCTG< ; ^CCCT 
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FIGURE 76 

Signal peptide: Amino acids 1-24 

N-glycosylation site: Amino acids 71-75 

Insulin family proteins Homology Blocks: 

Amino acids 76-96 ;42-61 



MAPRGCIVAVFAIFCISRLLCSHGAPVAPhCTPYL^ 
VCFEQCC P WTR4VKL*! NQNCDS ARTS DDRLCRS VS 
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FIGURE 77 



CTAGCCTGCGCCAAGGGGTAGTGAGACCGCGCGGC^^ 

TGGCTGTGCAGGCGG C CATGGATTCCTTGCGG AAAATG CTGATCTCAGTCG CAATGCTGGGCGCAGGGGCTGGCG 
TGGGCTACGCG CTCCTCGTTATCGTGACCCCGGG AGAGCGG CGGAAG CAGG AAATGCTAAAGGAGATGCC ACTGC 
AGGACCCAAGGAGC AGGGAGGAGGCGGCCAGGACCC AG CAG CTATTGCTGGCCACTCTGCAGGAGGCAGCGAC CA 

CGCAGGAGAACGTGGCCTGGAGGAAGAACTGGATGGTTGGCGGCGAAGGCGGCGCCAGCGGGAGGTCACCGTGAG 
ACCGGACTTGCCTCCGTGGGCGCCGGACCTTGGCTTGGGCG 

CCAGCGGAGAGTCCGGACCGAGATACCATGCCAGGACTCTCCGK5GGTCCTGTGAGCTGCCGTCGGGTGAGCACGT 
TTCCCCCAAACCCTGGACTGACTGCTTTAAGGTCCGCAAGGCGGGCCAGGGCCGAGACGCGAGTCGGATGTGGTG 
AACTGAAAGAACCAATAAAATCATGTTCCTC GAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAA 
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FIGURE 78 



Signal peptide: Amino acids 1-18 

N-myristoylation sites: Amino acids 15-21; 17-23 ; 19-25 ; 

83-89;B6-92 



MD S LR KML I S VA>UjGAG AGVG Y ALLVI VTP GERR KQ EMLKEMPLQD P RS RE E AARTQ QLLLATLQ EAATTQ ENVA 
WRKNWMVGGEGGASGRSP 



78 / 96 



WO 00/32221 



PCT/US99/28313 - 



FIGURE 79 



CAGGAGAGAAGGCACCGCCCCCACCCCGCCTCCAAAGCTAACCCTCGGGCTTGAGGGGAAGAGGCTGACTGTACG 
TTCCTTCTACTCTGGCACCACTCTC^^ 

ATGGTCGGGACCCCTCCAAGGACAGCAGCACCACCTTGTGGAGTACATGGAACGCCGACTAGCTG 
ACGGCTGGCCCAGTG CCAGGACCAGAGTAGTCGGCATGCTG CTGAGCTGCGGGACTTCAAGAACAAG ATGCTG CC 
ACTGCTGGAGGTGGCAC^GAAGGAGCGGGAGGCACTCAGAACTGAGGCCGACACCATCTCCGGGAC^GTGGATCG 
TCTGGAGCGGGAGGTAGACTATCTGGAGACCCAGAACCCAGCTCTG CC CTGTGTAGAGTTTG ATGAG AAGGTGAC 
TGGAG<5CCCT<3GGACCAAAGGCAAGGGAAGAA^ 

CTCTCAAGTGAGATCAATGAAGATTCTGAAGCGATTTGGTGGCCCAGCTGGTCTATGGACCAAGGATCCACT 

GCAAACAGAGAAGATCTACGTGTTAGATGGGACACAGAATGACACAGCCTTTGTCTTCCCAAGGCTGCGTGACTT 
CACCCTTGCCATGGCTGCCCG<^GCTC^ 

ATATGGTGGCTTTCTTTATTTTGCTCGG AG GCCTCCTGGAAGACCTGGTGGAGGTG GTG AGATGGAG AACACTTT 
G CAGCTAATCyVAATTCCACCTGGCAAACCG AACAGTGGTGG ACAG CTCAGTATT CC CAGCAG AGGGGCTGATCCC 
CCCCTACGGCTTGACAGCAGACACCTACAT CGACCTGGTAGCTGATGAGGAAG GT CTTTGGGCTGTCTATG CCAC 
CCGGGAGGATGAGAGGCACTTGTGTCTGGCCAAGTTAGATCCAC^ 

ACCATGTCCCAGAGAGAATGCTGAGGCTGCCTTTGTCATCTGTGGGACCCTCTATGTCGTC^ 
rcCCAGTCGGGCCCGCATCCAGTGCTCCT^ 

TTTTCCCCGCAGATATGGTGCCCATGCCAGCCTCCGCTATAACCCCCGAGAACGCCAGCTCTATGCCTGGGATGA 

TGOTACCAGATTGTCTATAAGCTOTAGATGAGGAAGAAAGAGGAGGAGGTT^ 

CATCTTTCTCACTCCCATACATTTATATTATATCCCCACTAAATTTCTTGTTCCT^^ 

GTTGTGGCTCAAATCCTCTATATTTTTAGCCAATGGCAATCAAATTCTTTCAGCTCCTTTGTT^ 

CCAGATCCTGAGTAATCCTTTTAGAGCCCGAAGAGTCAAAACCCTCAATGTTCCCTCCTGCTCTCCTGCCCCATG 

TCAACAAATTTCAGGCTAAGGATGCCCCAGACCCAGGGCTCTAACCTTGTATGCGGGCAGGCC 

AGCAGTGTTCTTCCCCTCAGAGTGACTTGG<^GGGAGAAATAGGAGGAGACGTCCAGCTCTGTC 

CACTCCTCCCTTCAGTGTCCTGAG<jAACAGGACTTTCTCCACATTGTTTTGTATTGCAACATTT 

GA ^ TCCACAAAAAAJ ^^ 

AAAAAAAA 
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FIGURE 80 



Signal peptide: 



Amino acids 1-21 



N-glycosylation sites: 



Amino acids 177-181 ;248-252 



cAMP- and cGMP- dependent protein kinase phosphorylation site: 

Amino acids 196-200 



Tyrosine kinase phosphorylation site: 



Amino acids 89-97 



N-myristoylation sites: 



Amino acids 115-121;152-158; 
370-376 



Amidation site: 



Amino acids 122-126 



MGPS TPIilLFIXS WSGPLQGQOHHLVEYMERRLAALEERLAQ CQDQ S S RHAAELRDFKNKMLP LLEVASKEREA 

LRTEADTISGRVDRLEREVDYLETQNPALPCVEFDEKVTGGPGTKGKGRRNE^ 

FGGPAGLWTKDPU3QTEKIYVIJX3TQNDTAFVFPRLRDFT^^ 

PGRPGGGGEMENTLQLIKFHLANRTWDS SVFPAEGLI PPYGLTADTYIDLVADEEGLWAVYATREDDRHLCLAK 

LDPQTLDTEQQVn^PCPRENAEAAFVICGTLYVV^ 

RYNPRERQLYAWDDGYQIVYKLEMRKKEEEV 
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FIGURE 81 



CAAGCAGGTCATCCCCTTGGTGACCTTCAAAGAGAAGCAGAGAGGGCAGAGGTGGGGGGCACAGGGAAAGGGTGA 
CCTCTGAGATTCCCCTTTTCCCCCAGACTTTGGAAGTGACCCACCAT^GGGCTCAGCATCTTTTTGCTCCTGTGT 
^^ TC ^ GCra ^ GCCA ^ rcGMGAmTCAATGGCA CTGAGT3TGGGCGTAACTCACAGCCGTCG 
CAGGTGGGGCTGTTTGAGGGCACCAGCCTGCGCTGCGGGGGTGTCCTTATTGACCACAGGTGGGTCCTCACAGCG 

ATCCGGC^Sj^^^ 

CTG^a^CGCCTCKrCCCTCCGCGTAACOiGCAGCGTTCAACCCCTGC 

GCTGGCACCGAGTGCCACGTCTCAGGCTGGGGCATCACCAACCACCCACGGAACCCATTCCCGGATCTGCTCCAG 
TCCCTCAACCTCTCCATCGTCTCCCATGCCACCTGCCATGGTGTCTATCCCGGGAGAATCACGAGCAACATOSTG 

AAGTATGTGGACTG^TCCGGATGATCATGAGGAACAACTGACCTGTITCCTCCACCTCCACCCCCACCCCTTAA 

G^ACTTCTTGGAACTTTAACTCCTGCCAGCCCTTCTAAGACCCACGAGCGGGGTGAGAGAAGTGTGCAATAGTC 
TGGAATAAATATAAATGAAGGAGGGGCAAAAAAAAAAAAAA *«*JUUAtoTC 
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FIGURE 82 



Signal peptide: 



Amino acids 1-17 



N-glycosylation sites: 



Amino acids 24-28; 163-167 



Serine proteases, trypsin family, hi3tidine active site: 

Amino acids 58-64 

Serine proteases, trypsin family, histidine protein Homology Blocks: 

Amino acids 47-64 ; 196-207 , -218-242 

Kringle domain proteins Homology Blocks: Amino acids 194-207;47-65 

Apple domain proteins Homology Block: Amino acids 220-248 



MGLSIFLLLCVXGLSQAATPK1FNGTECGRNSQPWQVGLPEGTSLRCGGVLIDHRWVLTAAHCSGSRYWVRLGEH 
SLSQLDWTEQIRHSGFSVTHPGYLGASTSHEHDLJiLLR^ 

PRNPFPDLLQ CLNLS rVSHATCHGVYPGRITS NMVCAGGVPGQDACQGDSGGPLVCGGVLQGLVSWGSVGPCGQD 
GI PGVYTYI CKYVDW I RMIMRNN 
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FIGURE 83 



GAGCAGTGTTCTGCTGGAGCCGATOCCAAAAACCA 

GGGCCTTTTTACTGCTCAGAGACAAAAGAAAGAGGAGAGCACCGAAGAAGTGAAAATAGAAGTT 

AGAAAACTGCTCTAAGACAAGCAAGAAGGGAGACCTACTAAATGCCCATTATGACGGCT^ 

CTCGAAATTCTACTGCAGCCGGACACAAAATGAAGGCCACCCCAAATGGTTTG^ 

AAAAGGCCTAGACATTGCTATGACAGATATGTGCCCTGGAGAAAAGCGAAAAGTAGTTATACCC 

AT ACGGAAAGGAAGG CTATG C AGAAG G CAAG ATTC CACCGGATG CT AC ATTG ATTTTTG AGATTGAAC TT7 ATG C 

TGTGACCAAAGGACCACG<»AGCATTGAGACATTTAAAC 

CGAGATAAACCTCTACTTGCAAAGGGAATTTGAAAAAGATGAGAAGCCACGTC 
TTTAGAAGATATTTTTAAGAAGAATGACCATGATGGTGATGGCTTCAT^ 
ACACGATG^CTATAGCATATTTGTATTTCTACTT^ 
AGTCACTTTTCTCCAAGTTGTATTTGCTATTTTTCCCCTA 

TTGGTATAATAAATCTGAGGCTGTTTTGCAAACTTAAAAAAAAAAA^ 
AAAAAAA 
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FIGURE 84 



Endoplasmic reticulum targeting sequence: 



Amino acids 219*224 



N-glycosylation site: 



Amino acids 45*49 



FKBP-type peptidyl -prolyl cis-trans isomerase Homology Blocks: 

Amino acid3 87-124 ; 129-143 

EF-hand calcium-binding domain proteins Homology Block: 

Amino acids 202-215 



MPKTMHFLFRFIVFFYLWGLFTAQRQKKEESTE 

TQNEGHPKWFVLGVGQVI KGLDI AMTDMCPGEKRKVVTPPS FAYGKEGYAEGKIPPDATL I FEIELYAVTKGPRS 
IETFKQIDMDNDRQLSKAE INLYLQREFEKDEKPRDKSYQDAVLEDI FKKNDHDGDGF1 S PKEYNVYQHDEL 
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FIGURE 85 



GCTTTTAAAGTGAGACTTAGTATCAGAACAGCrrcrGGGAGATAAAGCATATGCCTGGGATAC 

CTCTTCAAAGCGATGGTAGCTTTCTCCATGAGAAAAGTTCCCAACAGAGAAGCAACAGAAA 

CTTTGCAATGTAACCCAGAGGGTATCATTCTGGTTTGTGGTTACAGACCCTTCAAAAAATCAC^ 

GTTGAGGTGCAATCAGCCATAAGAATGAACAAGAACCGGATCAACAATGCCTTCm 

GAATTTTTAAAAATCCCTTCCACACTTGCACCACCCAT 

GTGATATTTTGCATCATCATAGTTGCAATTGCACTACTGATTTTATCAGGGATCTGGCAACGTA 

AAAGAACCATCTGAAGTGGATGACGCTGAAGATAAGTGTGAAAACATGATCACAATTGAAAATGGCATCCCCTCT 

GATCCCCTGGACATGAAGGGGGGCATATTAATGATGCCTTCATGACAGAGGATGAGAGGCTCACCCOT 

GGG CTGTTG TTCTGCTTCCTCAAGAAATTAAAC ATTTGTTTCTGTGTGACTG CTGAGCATCCTG AAATACCAAGA 

GCAGATCATATATTTTGTTTCACCATTCTTCTTTTGTAATAAATTTTGAATGTGCT^ 

ATTATACCCACCAACACCACTGAAATCATAAGCTATTCACGACTCAAAATA^ 

TAGTGTATAAATGTGGTCATGTSGTATTTGTAGTTATTGATTTAAGCATTT^ 

TCArTGAAAATGGATCCTTTTTGACGATCACTTATATCACTCTGTATATGACT^ 
^TTATTGTAAATGGATGGATAAAAATGGAATTACTCATATACAGGGTG 
GTTGATTATATATTTTCTGAATATCAGCCCCTAATAGGACAATTCTATTTGTTGACCA^ 
AGTCCAATCTGTGCTAACrTAATAAAGTAATAATCATCTCTTTTTAAAAAAAAAAAAAAAAAAA 



85 / 96 



WO 00/32221 PCI7US99/283I3 - 

FIGURE 86 

Signal peptide: Amino acids 1-14 

Transmembrane domain: Amino acids 141-160 

N-glycosylation sites: Amino acids 76-80; 93.97 

MLWLLFFXVTAIHAELCQPGAENAFKVR^ 
NVTQRVSFWFWTDPSKNHTLPAVEVQSA^ 

FCI I IVAIALLILSG I WQRRRKNKEPSEVDDABDKCENMITIENG I PSDPLDMKGG ILMMPS 
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FIGURE 87 



AAGACCCTCTCTTTCGCTGTTTGAGAG 

AACTCCAGGGTGTCTGGTCCACGACCTATCCTAGGCGCCATGGGTGTGATAGGTATACAGCTGGTTG7TACCATG 

GTG ATGGCC AGTGTCATG C AG AAGATTATACCTCACTATTCTC TTG CTCG ATGGCTACTCTGTAATGGCAGTTTG 

AGGTGGTATCAACATCCT ACAGAAGAAGAATTAAGAATT CTTG CAGGG AAACAACAAAAAGGG AAAACCAAAAAA 

GATAGGAAATATAATGGTCACATTGAAAGTAAGCCATTAACCATTCCAAAGGATATTGACCTT 

AAGTCAGTTACAGAAGTGGATACTTTAGCATTGCATTACTTTCCAC^TACCAGTGGCTGGTGGATTTCACAG^ 

GCTGCTACAGTTGTGTATCTAGTAACTGAAGTCTACTACAATTTTATGAAGCCTACACAGGAAATGAATATCAGC 
TTAGTCTGGTGCCTACTTGTTTTGTCTTra 

GAAG ATGGTGGTGAAAGATCTGTTTGTGTCACCTTTGGATTTTTTTTCTTTGTCAAAG CAATGG CAGTGTTGATT 
GTAACAGAAAATTATCTGGAATTTGGACTTGAAAC^GGGTTTACAAA 
GAAAAGCAAGGTTTAGAATCTCAGAGTCCTGTTTCAAAACTTACTTTCAAATTTO 
TTCATTGG6GCTTTTTT6ACATTTCCTGGATTACGACTGX3CT 

GAAAAAATTACACAAACTTTACTTCATATCAACTTCTTGGCACCTTTATTTATGGTTTrc 

ATCACCAAAGACTACATTATGAACCCACCACTGG G CAAAG AAATTTCCCCATCTG GAAG ATGAAG AT AA" 7 * AG TAT 

CTAACTCACAAGGTTATCATTGGAATAAATGAAAGAACACATGTAATGCAACCAGCTGGAATTAAGTGCTTAATA 
AATGTTCTTTTCACTGCTTTGCCTCATCAGAATTAAAATAGAAATACTTGACTAGT 
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FIGURE 8 8 



Transmembrane domains: 



Amino acids 106-121 ; 136-152 ; 
172-188; 230-245;272-2B5 



N-glycosylation sites: 



Amino acids 34-38 ; 135-139;203-207 



Tyrosine kinase phosphorylation site: 



Amino acids 59-67 



N-myristoylation sites: 



Amino acids 165-171 ;196-202 ; 
240-246/247-253 



ATP/ GTP - binding site motif A (P-loop) : Amino acids 53-61 



MGVIGIQLWTMVMASVMQK 1 1 ?HYSLARWIJJCNGS LR WQHPTEEELR ILAGKQQKGKTKKDRKYN6H I ESKPL 
TIPKDIDLHI^TKSVTEVDTIJlIJrrFPEYQWLVDFTVAATVVYLVTE 

VLF5 LTTH YFKVEIX3GERS VCVTFG FFFFVKAMAVZ, I VTENYLE FG LETG FTNFSDS AMQ FL EKQGLES QS PVS K 

LTFTCFFLAIFCSFIGAFLTFPGLRLAQMHIJDALNIATEKITQT^ 

EISPSGR 



88 / 96 



WO 00/3222! 



PCT/US99/28313 - 



FIGURE 89 



GAAGTAGAGGTGTTGTGCTGAGCGGCGCTCGGCGAACTGTGTGGACCGTCTGCTGGGACTCCGGCCCTGCGTCCG 
CTCAGCCCCGTGGCCCCGCGCACCTACTGCCAT^ 



AGGACACTGGAAGATGGGAAGAAAGAAGCAGCTGCCAGTGGACTGCCCCTGATGGTGATTATTCATAAATCCTGG 
TG TGGAG CTTG CAAAG CT CT AAAG C C CAAATTTGC AG AAT CT ACGG AAATTTCAG AACT CTCC CAT AATTTTGTT 

ATGGTAAATCTTG AGG ATGAAG AGGAACCCAAAGATG AAGATTTCAGCC CTG ACGGGGGTTATATTCCACGAATC 
CTTTTTCTGGATCCCAGTGG CAAGGTG CATC CTGAAATCATCAATGAGAATGG AAACC CCAGCTACAAGT ATTTT 
TATGTCAGTGCCGAGCAAGTTGTTCAGGGGATGAAGGAAGCTCAGGAAAGGCTC^ 
AAACATCTTGAAGATGAATTGTJjACATGAATGTGCCCCTTCTlTCATC^ 

CAGGGAAGGGAATATTGAGGAATCATCTAGAACAATTAAGCCGACCAGGAAACCTCATTCCTACCTAC 

GG AG CG CTCTCACTGTG G AAGAG TTCTGCTAACAG AAG CTGGTCTG CATGTTTGTGGATCCAGCGG AGAGTGGCA 

GACITTCTTCrcCTTTTCCCTCrCACCr 




;ttttggagatcatattcattgg 



89 / 96 



WO 00/32221 



PCT/US99/28313 - 



FIGURE 90 



Signal peptide: Amino acids 1-23 

Thioredoxin family proteins Homology Block: 

Amino acids 58-75 



METRPRLGATCLLGFSFLLLVISSDGHNGLGKGFGDHIHWRTLEDGKKEAAASGLPLMV 

FAES TE I SELSHNFVMVNLEDEEEPKDEDFS PDGG YI PR ILFLDP S GKVHPE I INENGNPS YKYFYVS ASQWQG 
MKEAQERLTGDAFRKKHLEDEL 
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FIGURE 91 



CGGCTCGAGTGCAGCTGTGGGGAGATTTCAGTG(^TTGCCTCCCCTGGGTGCTCTTCATCTTGGATTTGAAAGTT 
GAGAGCAGCATGTTTTGCCCACTGAAACTCATCCTGCTGCCAGTGTTACTGGATTATTCCTTGGGCCTGAATGAC 
TTGAATGTTTCCCCGCCTGAGCTAACAGTCCATGTGGGTGATTCAGCTCTGATGGGATGTGTTTTCCAGAGCACA 
GAAGACAAATGTATATTCAAGATAGACTGGACTCTGTCACCAGGAGAGCACGCCAAGGACGAATATGTGCTATAC 
TATTACTCCAATCTCAGTGTGCCTATTGGGCGCTTCCAGAACCGCGTACACTTGATGGGGGACATCTTATGCAAT 
GATGGCTCTCTCCTGCTCCAAGATGTGCAAGAGGCTGACCAGGGAACCTATATCTGTGAAATCCGCCTCAAAGGG 
GAGAGCCAGGTGTTCAAGAAGGCGGTGGTACTGCATGTGCTTCCAGAGGAGCCCAAAGAGCTCATGGTCCATGTG 
GGTGGATTGATTCAGATGGGATGTGTTTTCCAGAGCACAGAAGTGAAACACGTGACCAAGGTAGAATGGATATTT 
T^CGGCGCGCAAAGGAGGAGATTGTATTTCGTTACTACCACAAACTCAGGAl^ 

^^ GGCCAmC " G ^ TCGTGTG ^ CCTGCT ^^^"TTCCGCAATGACGGlTCCATCATGCrTCAA 
GGAGTGAGGGAGTCAGATGGAGGAAACTACACCTGCAGTATCCACCTAGGGAACCTGGTCrrC^GAAAACCA^ 
^ C 3 G ^? TCAGCCCGG ^ GAGCCTCG ^ CTGGTCAC ^CGGCAGCCC^ 

G 1" G I™™ GAG ™ GTGAATTCTAC ^^ 

AGAAAAACCCTGCCATTTTGAAAGATGTGAAGGGGAGAAACACATTTACTCCCCAATAATTG^'ACGGGAGGTGAT 
CGAGGAAGAAGAACCAAGTGAAAAATCAGAGGCCACCTACATGACCATGCACC^GTrTGG^C^C^^^G^GG^C 
A ™.™ CTCAOTGAAAAAAAGTCAGGTGGGGGAA ^ 

GAGAGTCCCTTCATCTCAGCAGCGGTGGAGACTCTCTCCTGTGTGTGTCCTGGGCCACTCTACCAGTGATTTCM 

actcccgctctcccagctgtcctcctgtctcattgtttggtcaatacactgaagatgga^Sot^c 

AGAGAGACTGGACAGCTCTGGAGGAACAGGCCTGCTGAGGGGAGGGGAGCATGGACTTGGt^^TCG^G^GG^^C 

*cwQoccTO«aAc«^^ 

CTTAGTGGATGAGTTACTGGGAAGAATCAGAGATAAAAACCAACCCAAATCAA 
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FIGURE 92 



Signal peptide: 



Amino acids 1-19 



Transmembrane domain: 



Amino acids 275-296 



N-glycosylation sites: 



Amino acids 76-80;231-235;302-306; 
307-311;376-3B0 



Myelin P0 protein Homology Blocks: 



Amino acids 210-240; 92-122 



MFCPLKLII^PVIJaDYSI^LNDI^SPPELTVHVGDSAIJ^GCVFOS TEDKCIFKIDWTLS PGBHAKDEYVLYYYS 
NLSVPIGRFQNR\mi>IGDILCiroGSLLLQDVQEADO^ 

I QMGCVFQS TE VKHVTKVEWT F S GRRAKEE I VFR YYHKLRMS VE YSQS WGH r QNRVNL VG DI FRNDG S I MLQGVR 
ESDGGNYTCS IHIX3NLVFKKTIVLHVS PEEPRTLVTPAALRPLVLGGNQLVI I VGIVCATILLLPVLI LI VKKTC 
GNKSSVNSTVLVKNTKKTNPEIKEKPCHFERCEGEKHIYSPIIVREVIEEE^ 
NNSLEKKSGGGMPKTQQAF 
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FIGURE 93 



TCTCCCTCCACTGCTCTGTGCTGG^^ 
TCCAATCCAGGGCGGGATCCTGAACCTtSAACAAGA^ 

CTGGCCCTACGGCTGTCACTGCGGACTAGGTGGCAGAGGCCAA.CCCAAAGATGCCACGGACTGGTGCTGCCAGAC 

CCATGACTGCTGCTATGACCACCTGAAGACCCAGGGGTGCGGCATCTACAAGGACAACAAC 

TTGTATGGATTTATCTCAACGCTATTGTTTAATGGCTGTGTTTAATGTGATCT 

ATAAAAAGCTATTACTAWTTNAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAJUV^^ 
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FIGURE 94 



Signal sequence: 
N-glycosylation site: 
N-myristoylation sites: 
Phospholipase A2 histidine active site: 



Amino acids 1-17 
Amino acids 86-90 
Amino acids 20- 26; 45- 51 
Amino acids 63-71 



MELALLCGLVVN1AGVI PIQGGILNLNKMVKQVTGKMPI LS YWPYGCHCGLGGRGQPKDATDWCCQTHDCC YDHLK 
TQGCG I YKDNNKS S I HCMDLS QR YCIMAVFNVI YLENEDSE 
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FIGURE 95 



^TTmMOAGACTCAGTTAAAG^^ 

CCTGAAAACTAAAGCAAATTGAACAGGAAAAAAAAAAAGAAGATGGGTTTT 

TTCTTTTTTGGAGTCAAAGTACATTGCCAATATGAAACTTATCAGTGGGATGAAGACTATGAC^ 

TCTGTCAGT^TGCTTCTGTCCAACTAACTTTCCATCATCAATCTACTGTGAT^ 

ATC^GCAACT»TCrrAAAGAAATTAAC CT CAGCCACAACAAAArrAAATCTCAAAAGA 

AAATCTCTGGAAAGACTCCTTCTTGGTTACAATGAAATCTCCAAACTGCAGACAAATGCTATCGATGG^ 
AACTTGACCATGCTTGATCTCTGTTATAATTATCTTCATGATTCn'CTGCTAAAAGA 

™ ACAC ^ CTGAAG ^ GCATOCTAT ^ 

A * AGAAAAGATGAATC ™^ 

TA^TGAACAACGAAGCACTAATGGTCAAACAATACAACTAAAGACACAAGTTTTCAGGAG^ 

GATCATGAAAGTGAAGATCACGATGATCCTC^CAATGCTCATGAGAGCCCAGAACAAGAAG^ 

TTTGACCTTCATTATTATGAAAATCAAGAATAGCAAGAAACTATATAGGTATAC^CTTACGAC^TCACA^ 

C^AA^AATTTAAGTTCTTGGTGAC^TCTGCATC^TTTCATAGGATTA^CTTACTCAAAAT 
A^S^ A I AA I^^ 
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FIGURE 96 



N-glycosylation sites:' 



Amino acids 113-117 ;121-125; 
187-191; 242-246; 316-320 



Tyrosine kinase phosphorylation sites: 



Amino acids 268-27S;300-307 



N-myristoylation site: 



Amino acids 230-236 



.Leucine zipper patterns: 



Amino acids 146-168 ; 217-239 



MGFLSPIWIFFFFXjVKVHCQYETYQWDEDYDQ 
MYCDNRKLKTIPNIPMHIOJLYLQ 

NNLEEFPFPLPKSLEJU^LLGYNEISKLQTNAMDGLVNLTMI^ 

SMPPGLPSSLMYliSLENNSISSIPEKYFDKLPKIJiTLRMSHNKLQDIPYNIFT^ 

NLEHLYI^NNEIEKMNLTVMCPSIDPI^^ 

KTQVFRRFPDDDDE S EDHDDPDNAHES PEQEGAEGHFDLHYYENQE 
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invention 1: claims 1-49, 52, 60-81, all partially 

Nucleic acid with seq.id.no. 3 or having at least 88% 
homology thereto, encoding a polypeptide designated PR0172, 
comprising the amino acid sequence as represented in 
seq.id.no. 4 or a nucleic acid having at least 8Q% homology 
thereto, a vector comprising said nucleic acid, a host cell 
comprising said vector, a process for producing the protein 
or one having at least 80% homology thereto, use of said 
protein in the identification of (ant)agonists or compounds 
inhibiting expression of said protein, use of said 
(ant)agonists and/or said nucleic acid for diagnostic and/or 
therapeutic applications, a chimeric protein of said 
polypeptide fused to a heterologous sequence, and an 
antibody against said polypeptide. 



inventions 2-4&. claims 1-81, 

ail partially and as far as applicable 



As subject 1, but limited to each of the proteins: 
-PR0178, represented by protein seq.9 & nucleotide seq.8 
-PR0179, represented by protein seq.14 & nucleotide seq.13 
-PR0182, represented by protein seq.16 & nucleotide seq.15 
-PR0187, represented by protein seq.21 & nucleotide seq.20 
-PR0188, represented by protein seq.26 & nucleotide seq.25 
-PR0195, represented by protein seq.31 & nucleotide seq.30 
-PR0212, represented by protein seq.36 & nucleotide seq.35 
-PR0214, represented by protein seq.41 & nucleotide seq.40 
-PR0217, represented by protein seq.46 & nucleotide seq.45 
-PR0224, represented by protein seq.51 & nucleotide seq.50 
-PR0231, represented by protein seq.56 & nucleotide seq.55 
-PR0235, represented by protein seq.62 & nucleotide seq.61 
-PR0245, represented by protein seq.67 & nucleotide seq.66 
-PR0261, represented by protein seq.72 & nucleotide seq.71 
-PR0269, represented by protein seq.77 & nucleotide seq.76 
-PR0287, represented by protein seq.85 & nucleotide seq.84 
-PR03G1, represented by protein seq.90 & nucleotide seq.89 
-PR0323, represented by protein seq.98 & nucleotide seq.97 
-PR0331, represented by protein seq.107 & nucleotide seq.106 
-PR0356, represented by protein seq.112 & nucleotide seq.lll 
-PR0364, represented by protein seq.117 & nucleotide seq.116 
-PR0526, represented by protein seq.127 & nucleotide seq.126 
-PR0538, represented by protein seq.132 & nucleotide seq.131 
-PR0713, represented by protein seq.137 & nucleotide seq.136 
-PR0719, represented by protein seq.143 & nucleotide seq.142 
-PR0771, represented by protein seq.148 & nucleotide seq.147 
-PR0788, represented by protein seq.153 & nucleotide seq.152 
-PR0792, represented by protein seq.155 & nucleotide seq.154 
-PR0812, represented by protein seq.160 & nucleotide seq.159 
-PR0865, represented by protein seq.162 & nucleotide seq.161 
-PRO1075, represented by protein seq.170 & nucleotide seq.169 
-PR01126, represented by protein seq.181 & nucleotide seq.180 
-PR01138, represented by protein seq.183 & nucleotide seq.182 
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-PR01154, represented by protein seq.191 & nucleotide seq.190 

-PR01244 .represented by protein seq.193 & nucleotide seq.192 

-PR01246, represented by protein seq.195 & nucleotide seq.194 

-PR01274, represented by protein seq.197 & nucleotide seq.196 

-PR01286, represented by protein seq.199 & nucleotide seq.198 



-PR01294 
-PR01303 
-PR01304 
-PR01312 
-PR01313 
-PR01376 

-PR01561 
-PR0216, 



.represented 
.represented 
♦represented 
♦represented 
♦represented 
♦represented 
.represented 
♦represented 
represented 



by protein 
by protein 
by protein 
by protein 
protein 
protein 
protein 
by protein 
by protein 



by 
by 
by 



seq,201 
seq.2Q3 
seq.2G5 
seq.214 
seq.216 
seq.218 
seq.22G 
seq.222 
seq.227 



nucleotide 
nucleotide 
nucleotide 
nucleotide 
nucleotide 
nucleotide 
nucleotide 
& nucleotide 
& nucleotide 



seq.209 
seq.202 
seq.204 
seq.213 
seq.215 
seq.217 
seq.219 
seq.221 
seq.226 



For the sake of conciseness, the first subject matter is 
explicitly defined, the other subject matters are defined by 
analogy thereto. 
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(57) Abstract 

Compositions and methods are disclosed for stimulating or inhibiting angiogenesis and/or cardiovascularization in mammals, 



including humans. Pharmaceutical compositions are based on polypeptides or antagonists thereto that have been identified for one 
or more of these uses. Disorders that can be diagnosed, prevented, or treated by the compositions herein include trauma such as 
wounds, various cancers, and disorders of the vessels including atherosclerosis and cardiac hypertrophy. In addition, the present 
invention is directed to novel polypeptides and to nucleic acid molecules encoding those polypeptides. Also provided herein are 
vectors and host cells comprising those nucleic acid sequences, chimeric polypeptide molecules comprising the polypeptides of the 
present invention fused to heterologous polypeptide sequences, antibodies which bind to the polypeptides of the present invention 
and to methods for producing the polypeptides of the present invention. 

(57) Abrege 

La presente invention concerne des compositions et des procedes permettant de stimuler et d'inhiber I'angiogenese et la 
vascularisation cardiaque des mammiferes, y-compris des humains. Ces compositions sont a base de polypeptides, ou 
d'antagonistes de ces polypeptides, identifies par rapport a Tune ou I'autre des utilisations considerees. Les troubles 
qu'envisagent de diagnostiquer, de prevenir ou de traiter ces compositions sont essentiellement des traumatismes tels que les 
blessures, divers cancers, et des troubles affectant les vaisseaux sanguins tels que I'atherosclerose et I'hypertrophie 
cardiaque. L'invention concerne aussi les polypeptides de I'invention ainsi que des molecules d'acide nucleique codant ces 
polypeptides. L'invention concerne egalement des vecteurs et des cellules hote comprenant ces sequences d'acides nucieiques, des 
molecules de polypeptides chimeriques comprenant les polypeptides de invention fusionnes avec des sequences de polypeptides 
heterologues, des anticorps se liant aux polypeptides de l'invention, et des procedes permettant la production des polypeptides 
de l'invention. 
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